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THE HATTERAS LIGHTHOUSE CAISSON is completed 
at Norfolk, Va., and a false bottom has been put in 
place, and preparations are being made to tow it 
down the coast to the Diamond Shoal. It is 50 ft. in 
diameter and 40 ft. high. 


THE BATEs PROCESS, for converting malleable 
iron castings into steel, is to be put into operation 
in Atlanta. The works will be commenced about 
July 1, says a report from that place, and the neces- 
sary capital is assured. The claim is made that by 
this process the best quality of tool-steel can be pro- 
duced for 8 to 10 cts. per pound. Mr. EDWARD VAN 
WINELE is the president of the company. 


PROPERTY FOR THE East RIVER BRIDGE TERI 
MINAL, on the Brooklyn side, has already been se- 
cured to the value of $160,500, and an offer of $214,- 
500 has been made for other property, for which 
the terms have not yet been accepted. The most 
valuable land under discussion is the Third M. E, 
Church, on Washington street, which is assessed at 
$40,000, and for which $104,000 has been offered. 


THE LIGHTING AND VENTILATION OF THE FourTH 
AVENUE TUNNEL. of the N. Y. C. R. R., is before the 
State Railroad Commissioners, and much advice, 
wise and otherwise, was given them at the meeting 
of last week. Electric lights, perforated water-pipes 
to lay the dust, exhaust pipes in the roof of the tun- 
nel, ete., were suggested by ‘various parties. The 
Commissioners have not yet given out their own 
views on this subject. 


THE POLLUTION OF THE OHIO RIVER is being 
investigated by the State Board of Health. Dr. 
Prosst says that his report will be very unfavorable 
as to the use of Ohio river water for drinking pur- 
poses. An interstate agreement would be necessary 
to prevent further pollution, 


A PROFIT SHARING RAILWAY SCHEME is being 
discussed by the directors of the Cairo Short Line, 
St. Louis, Alton & Terre Haute R. R. The theory is 
to interest officers and employees in the economic 
management of the road and ownership of the prop- 
erty. Adividend paying stock is proposed which 
would be held by employees mainly, and all surplus, 
after compensating labor and capital, would be 
divided among the employees of acertain length 
of service, in proportion to their salaries. The last 
anoual statement of this railway showed a surplus 
of $1,050.74, on a total of receipts of $617,047.50. 


THE BROOKLYN BRIDGE TERMINALS are provided 
for by the amount of $250,000 voted last week by the 
New York Board of Estimates. The act of 189] pro- 
vided for these terminals, aut borizes the expenditure 


of $1,500,000, two-thirds of this to be paid by Brook- 
lyn, and the other third by New York. One-half of 
each city’s quota was called for at a meeting of the 
bridge trustees on May 11, and New York has an- 
swered as above. This amount is raised on bonds 
that are to fall due in less than 30 years and they are 
to draw not more than 3 per cent. interest. 


THE Pikr’s PEAK RAILWAY COMPANY commenced 
running trains up the rack-rail road to the half-way 
house on June 4. There is considerable snow on the 
summit and it is thought that the full trip by rail 
will not be made much before July. Passengers can 
now go to thesummit by a saddle-train from the 
half-way house. The road has been put in thorough 
order, and a test train of two cars, loaded with iron 
and weighing in all 32 tons, has been sent up. Mr. 
WILLIAM HILDENBRANDT, the engineer of the Abt 
system in Anfterica, is now at Manitou Springs 
superintending the tests and general operation. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a bad collision, June 8, on the Missouri, 
Kansas & Texas Ry., between Savannah and Frink, 
Kan. Two freight trains had been ordered to 
pass at Frink. When the first train reached the 
station the engine driver saw a train on the side 
track, and supposing that it was the one he was to 
pass he did not stop for orders, with the resuit that 
he met the other train further down the line. Both 
engines were wrecked and 30 freight cars were 
burned. Three men were killed and their bodies 
burned in the wreck, and six were seriously in- 
jured. One of the axles of an engine on the Pitts- 
burg, Fort Wayne & Chicago R. R. broke June 6 
whiie the engine was hauling a passenger train 
near Pittsburg, Pa. The connecting rod on one side 
was broken, but the engine did not leave the rails. 
A pasenger train on the Chicago, St. Paul & Kansas 
City was derailed near Valeria, la., June 4, but 
crossed a bridge in safety before the train was 
stopped, the locomotive keeping on the rails. 


A RAILWAY BRIDGE at Vernon, Tex., over the 
Pease River, was washed away June 4. 


THE FLOOD in the Colorado River on June 6 washed 
away the cofferdam and flooded the excavation for 
the foundation of the dam to be built across the 
river at Austin, Tex. The dam is being constructed 
by means of a suspension cable way, 1,350 ft. span, 
with a 24¢-in. cable, which was furnished by the 
Lidgerwood Mfg. Co., of New York. B. Corrigan is 
the contractor. During the heavy ain storm of 48 
hours duration, which prevailed west of the city, the 
river is said to have risen 5 ft. in 5 minutes and 12 
ft. in 3 hours, while on June 7 it was 25 ft. above low- 
water mark in the mountain gorge above the city. 








A BREAK IN A RESERVOIR EMBANKMENT AT DAL- 
LAS, TEX., occurred recently; a large part of the 
southwest bank of one of the new Turtle Creek res- 
ervoirs sinking vertically. The reservoirs are near 
the Trinity River, and it ts thought that the sinking 
of the bank was caused by quicksand beneath or 
possibly by the action of the river. The embank- 
ments are of clay, without heartwall, the outer part 
containing some black earth. They are 12 ft. wide 
on top and havean inner slope of 2 to 1, faced with 4 
ins. of brick on edge in cement, with 3 ins. of gravel 
beneath. The settlement of the bank was over 300 
ft. in length and extended from the toe of the outer 
slope to within 5 ft. of the top of the inner slope. 
The brick and cement lining was cracked in an almost 
straight line at 11 ft.from the top, ani from this line 
to the top of the embankment there wasa slight 
settlement. The information relating to the acci- 
dent is from the Dalias News. A plan of the reser- 
voirs is given in the Manual of American Water- 
Works for 1839-90, p. 574. Mr. J. D. Coox, Toledo, 
O., was Designing Engineer, and Mr. N. WERENs.- 
KIOLD, Engineer in Charge of Construction. 





THE GREENLAND EXPEDITION of Mr. Rospert E. 
Peary, Civil Engineer, U.S. N., started from New 
York on June 6, on the steam brigantine Kite, of 
230 gross tons. With Mr. Peary are his wife 
and five associates that he does not wish to name. 
Prof. ANGELO HEILPRIN, geoiogist, is to lead the 
auxiliary West Greenland expedition; Profs. Ben- 
JAMIN SHARP and G. F. HAL? are the zodlogists 
Dr. W. E. Hueues, ornithologist; Dr.W. H. Burk, 
botanist; L. W. MENGEL, entomologist; Frazer 
Assurst and Dr. Rospert N. K&eLEY, surgeon, 
and ALEXANDER C, KENNEALY, journalist. The Kite 





will sail for Whale Sound, where a house will be 
built for Mr. and Mrs, PrEary, and then a start will 
be made in establishing provision stations to the 
northward and eastward, anoperation which will 
consume about one year. The actval exploration 
party will not set out until the summer of 1892, 
when two parties will be dispatched, and the north 
ward journey made with sleds, and on skies, or snow- 
shoes. Mr. PEARY believes that his party will reach 
a point within 350 miles of the North Pole by travel- 
ing 1,200 miles through the interior from and to the 
main station in about 3 months. The daily jour 
ney will cover about 18 or 20 miles. The West 
Greenland party will keep as near as possible to the 
west coast. 


A GREENLAND EXPLORING EXPEDITION started 
from Copenhagen on last Sunday, one day later than 
that of Mr. Peary from New York. The second ex- 
pedition is sent out by the Danish government, and 
is under the command of Lieutenant Ryprr. Its 
purpose is toexplore the unknown east coast De- 
tween 66° and 70° north latitude, anc to connect the 
surveys of SCORESBY and the KALDEWEY expedi 
tion onthe north with the discoveries of Captain 
HOLM on the south. This would complete the out 
line of the east coast of Greenland from Cape Fare 
well to Cape Bismarck, in the far north. 





THE DYNAMITE-THROWER Vesuvius is to have an- 
other trial, and the board appointed to conduct these 
trials recommends as follows: That suitable sights 
be added and some changes be made in the auxiliary 
firing-valves; that the guns be accurately ranged at 
Annapolis over a measured course; that the Fisk 
range-finder be supplied to the ship, and that the 
firing-valves be arranged so that they can be oper 
ated either from the fighting-tower or from the gun- 
room, in case the former is disabled. 


TEN-WHEEL PASSENGER AND FREIGHT LOCOMO- 
TIVES, and six-wheel switch engines are being built 
for the Cleveland, Cincinnati, Chicago & St. Lovis 
Ry., and the contract has been awarded by Mr. J 
A. BARNARD, Assistant General Manager, to the 
Brooks Locomotive Works, Dunkirk, N. Y. The 
dimensions and other particulars of these engines 
are as follows, the weights being for the engine 
loaded, with 3 gages of water, and for the tender 
loaded with coal and water. 


| Passen- Frei; «it ey 









ger. ing. 
. | Ten- Ten- | Six- 
Type of engine............. { | wheel | wheel. | wheel. 
Cylinders.................-ims}| 184x214 19 «24 18x 24 
Diam. of driving wheels..ins. 66 55 | w» 
of truck wheels... is. 30 2B js eens weaes 
Pe CE ROUIEE Ls sc cicwedhe ins.; 60 w ie } 55 
Form of boiler.............. { Ww - oom oo 
Boiler pressure ... . Ibe. 160 Ee 160, 
Firebos, inside of sheets. ins. |77 7 x 3376177 fa  3374|83% x 317% 
ek oc cocrvdecnces No.} > | 373 208 
an .. ins. 2 2 | Z 
a ft. ins.} 13.1% 13.444) Ll. IY 
Heat. surface; tubes...sq. ft.| 1,890 38 | 1,800.38 | 1,195.34 
” firebox... ‘ | 156.2% 156.28 | 120.70 
” total..... * | 2,046.66 | 2,046.66 | 1,316.04 
Grate area .........-.-- o 18.16 | 18.16 | 18.41 
Wheel base, driving, ft. ins.| 15.6 | 15.6 | 116 
- ‘otal, ~ “| 93.8 | 25.8°] 11.0 
Weight on driv. wheels; lbs.; 195,000 105.000 | 96,000 
om QO cesccatee 27,000 2,000 |......++-- 
CRs scnesenes = 132,000 | 131,000 | 96,000 
= Pare 3.700 3,700 2,700 
Coal space, tons. ............. 8 8 6 
Diam. tender truck whls.,ins.| 33 33 33 
Weight of tender.... .. lbs.| 66,000 66.000 57,000 
{| Westing- New New 
Brake.. ‘| house. York | York 


Tue Soutu Pass JETTIES, according to the last re- 
port of Major Quinn, U. S. Engineer Corps, shows 
a 26-ft. channel 50 ft. wide beyond the sea ends of the 
jetties. Turning to the eastward of this direct 
channel, however, there is another with a depth of 
26 ft. for a width of 400 ft. and 30 ft. for a width of 
120 ft. At the head of the South Pass there isa 
29.3-ft. channel, and the 26-ft. channel is very wide. 
In Goat Island Reach the 2 ft. channel is 
310 ft. wide. In Grand Bayou Reach the 26-ft. 
channel is 400 ft. wide. 


THe New YorK AND New Jersey Bripce Co. 
having for its object the bridging of the Hudson 
Kiver. was organized on June 8 by a meveting in Jer- 
sey City of the commissioners appointed by the State 
of New Jersey. Books will be opened for subserip- 
tions on July 20. Until the cash is subscribed, how- 
ever, there will be no consolidation with the New 
York Bridge Co., though the promoters confidently 
predict this event in the near future. 
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Notes on the Nicaragua Canal. 





(Continued from page 536.) 

The distance from the west end of the Divide to 
the San Juan River, near the Ochoa dam, is 12.5 
miles; and on this line the cana] is really a continu- 
ous lake of varying but very liberal width. But the 
hills bounding’ the San Francisco and Machado 
basins, which these lakes will cover, are by no means 
unbroken at the elevation of 110 ft. above the sea, 
the assumed maximum level of Lake Nicaragua and 
this long summit level of the completed “canal.” 
Eight larger gaps will have to be closed by embank- 
ments, aggregating 2,440 ft. in length on the valley 


(a 





have to be filled up in the confining ridge. These 
ravines are usually steep, and the material in the 
hills is generally a stiff clay with occasional out- 
croppings of the indurated clay rock before de- 
scribed. It is the intention of the engineers to 
close these gaps with rockfill dams, backed with 
earth. Wherever the conformation permits it, 
waste-weirs will be made in the solid earth of the 
crest, and protected by rock or concrete paving. In 
other places where it is necessary to waste the water 
over weirs in the dams, these will be made with 
a very flat outer slope and paved with large stones; 
and as the length of waste weir provided is great, 
the maximum depth on the crest, with the greatest 


OMe Se 


4 ave, P. wns 2 
ay ‘. a) Wiser 


“a zw ‘ 
A a 


- 


Camp Perez ; Engineers Quarters on Line of Nicaragua Cana’, 


This view shows the general character of the large: trees in the country east of Lake Nicaragua, Considerable clearing has been 
done at this point. 


floor and 12,260 on the crest, with a maximum 
height of dam of 60 ft. And besides these, 59smaller 
openings will require embankments aggregating 
18,280 ft. in length on the crest line (6 ft. above 
water levei), and varying in height from 1 ft. to 50 
ft. East of the Divide, and shutting off the Deseado 
Valley, will be another heavy embankment, 70 
ft. high and 1.050 ft. long, and a number of smaller 
banks aggregating 5,800 ft. in length on the crest, 
and varying in height up to 20 ft. 

The amount of material required for filling these 
gaps will be seenin the estimate of quantities for 
the various sections of the canal, to be given later. 
But it is proper at this point to say something about 
this very important part of the engineering work, 
and to include in this description the Ochoa dam, 
across the San Juan River, the most important of all. 

While we did not follow the entire trail bordering 
the southern flowliue of the San Francisco valley 
or basin, the many ravines we did cross were similar 
in their general conformation to the gaps which 


floods possible, will not exceed 15ins. These weirs 
will be 5 ft. lower than the crest of the remainder 
of the confining embankment, and their discharg- 
ing capacity in this basin alone is figured at over 
90,000 cu. ft. per second before the water raises to 
the top of the embankment proper. These figures 
would suppose an extraordinary freshet in the San 
Juan River; and it should be remembered that some 
of this flood water would also empty to the East, 
through the Divide cut and overthe weirs in the 
Deseado Valley, or through the first lock to the 
east if necessary. 

The method proposed for building these dams is 
one which mainly demands adequate transportation 
facilities for carrying to the dams the rock extracted 
from the Divide cut. It is for this purpose that the 
railway is locxted on the line of this crest, as before 
mentioned. Their strength lies in the amount of 
the rock piled into the gaps, and their cost is 
practically measured by the means provided for 
economically moving and handling the large mass 


of material needed but available. In the beds of 
some of these lateral streams there is a considerable 
depth of more or less soft mud ; and these will doubt- 
less require some special precautions. But even 
here, again, it is mainly a question of piling in rock 
until the soft material is broken through and the 
dam is founded on ground bard enough to carry it. 

Since our previous descriptive articles on the 
Nicaragua Canal (Sept. 14, 1889) an important change 
has been made by relocating the Ochoa dam about 
2 miles further down the San Juan River, or about 
67 miles from Lake Nicaragua. By this change in 
the location the alinement of the canal, near the 
old dam site, is much improved by substituting one 
gentle curve for a reverse of three curves, and the 
entrance into the San Juan River is made corre- 
spondingly easier. 

The later surveys, by which this new dam was lo- 
cated, show steep, confining ridges on both banks, 
running close down to the water’s edge. Some gaps 
will have to be filled, as on the older line; but the 
estimated cost of the dam is about the same, and the 
railway line required is somewhat shorter to the 
new site. One decided advantage in the new dam, 
however, is that the surveys on the Costa Rica side 
of the river show a very favorable location for a 
long spillway, or weir, on solid ground, from which 
the water would be discharged into the Curajio 
Creek, which empties intothe San Juan about 6 
miles below the dam. There is an outcrop of rock 
on the site of the proposed weir, of as yet unknown 
extent; but the advantage of removing this spill- 
way toa point remote from the Ochoa dam itself 
very much simplifies the problem at that point. The 
raising of the water by this dam would of course 
flood the lower valley of the San Carlos, the chief 
tributary of the San Juan from the south or Costa 
Rica shore above the dam. But as this river now 
carries much silt into the San Juan, the flooding of 
the valley would arrest much of this channel-ob- 

‘structing material at or near the mouths of its 
various smaller tributaries and to a considerable 
extent prevent it from reaching the larger river and 
the line of the canal. The long waste weir men- 
tioned would also divert a considerable part of this 
matter in suspension. 

The San Juan River, at the new daw site, is about 
1,000 ft. wide, and the water varies in depth from 8 
ft. to 14 ft. The length of the dam on the crest line 
would be about 2,900 ft. and its average height 
above the river bottom about 60 ft. We have no 
figures at hand for the exact dimensions, but the 
tigures given are very close. As now planned, this 
dam will be made of rock taken from the divide 
cuts, transported to the site by the railway mention- 
ed and placed in position by a system of trestles or 
wire-rope tramways. It will be made with flat 
slopes, with a bottom width of at least 500 ft.; the 
smaller refuse from the rock excavation and gravel 
placed on the up-river side and the silt from the up- 
per river will be depended upon to make it tight in 
time. Very considerable leakage during construc- 
tion will be rather an advantage than otherwise. 

Tae plans already prepared show three rows of 

sheet piling extending through the dam from abut- 
ment to abutment, and a substantial concrete core 
wall carried from the ends of the sheet piling well 
into the abutment hills and above flood level. We 
understand that there is a very considerable 
depth of soft mud inthe bed of the river at this 
point, and it seems to us that the safest plan of con- 
struction would be one depending on weight and 
volume of heavy rock filling and flat slopes, 
rather than upon sheet piling that would 
break the homogeneity of the embankment. 
The mud mentioned would make it necessary to 
commence dumping the heavy material at the ex- 
treme upper limit of the site of the dum and allow 
this filling, by its settlement into the softer mate- 
rial, to find its own road to the bottom of the mud as 
the dam advanced down stream or was undercut by 
the current passing over it. In this way a thoroughly 
safe foundation would in time be made for the 
dam proper, passing down like a rough toothing in- 
to the solid bottom soil. Thisis the plan of con- 
struction proposed by the engineers, as we under- 
stand it, and while its execution requires the max. 
imum of material, this material is in abundance and 
will cost only the transportation and handling, and 
we have no doubt that a substantial and safe dam 
can be thus constructed ; especially if the spillway 
is removed from the dam, as now propaged. 
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This Ochoa dam will practically raise the water to 
the present level of Lake Nicaragua, and will afford 
a navigable channel up the San Juan River, varying 
in depth from 28 to 130 ft. and nowhere less than 
1,000 ft. wide. To obtain this 28 ft., however, rock 
blasting, under water, and dredging to an average 
depth of 414 ft. will have to be resorted to fora length 
of about 24 miles, nearest to the lake. The bulk of 
this rock work will be done at the Toro Rapids. 

It should be mentioned here that,as the Ochoa dam 
would raise the present level of the water about the 
San Carlos River and flood the valley of that stream 
back to the confining ridge, lying to the east of that 
river, anumber of embankments will also be required 
to fill gaps, more or less deep, in this confining ridge. 
These embankments would be constructed entirely 
of clay, with a top width of 15 ft. and slopes of 3 to 1 
on both sides. 

In Lake Nicaragua itself about 14 miles of dredg- 
ing in soft mud will be required, to an average 
depth of nearly 10 ft., to obtain a 30 tt. channel. 
This dredged cut would have a bottom width of 150 
ft. and side slopes of 3to1. From the west end of 
this cut across the lake and to within 1,400 ft. of the 
west shore of the lake there is now a depth of from 
30 to 150 ft. At the west shore, where the canal 
leaves the lake to pass to the Pacific, the entrance 
for the 1,400 ft. mentioned, will probably have to be 
made through rock, and is so estimated. Two crib- 
piers, or breakwaters, will also be required to coun- 
teract the effect of the prevailing winds in bring- 
ing sediment to the excavated channel. 

As showing the value of Lake Nicaragua as a 
storage basin on the summit level of aship canal 
with locks, itcan be stated that this lake is 110 
miles long by 46 miles wide in its extreme dimen- 
sions, and has a surface area of 2,600 sq. miles and a 
watershed of 8,000 sq. miles. The observed mini- 
mum flow at the San Juan outlet is 11,390 cu. ft. 
per secord, and the maximum in the rainy season, 
as given by Col. Cur.ps, is 18,059 cu. ft. Taking the 
mean flow at 14,724 cu. ft. per second, and assuming 
that 32 lockages in 24 hours require 127,400,000 cu. ft. 
of water, it will be seen that the lake alone dis- 
charges about ten times the quantity of water re- 
quired for this extreme service in the canal. 

But to this lake supply must be added the water 
from the various tributaries of the San Juan down 
to the Ochoadam. The currents in this lake are 
weak ; but under the influence of the northeast 
trade winds the water is often rough and choppy. 
These wind currents are at times intermittent; and 
as they have a tendency to pile the water on the 
south shore of the lake, the water rises with them 
slightly in the morning and falls with the wind in 
the evening; a phenomenon that accounts for the 
old-time belief that there was a tide in this inland 
sea. There are no tides, but there are fierce sharks 
in this elevated fresh-water lake; perhaps the only 
place in the world where they exist out of their 
proper element. The local report is that about 25 
lives are sacrificed annually about Grenada to these 
ravenous monsters; and the natives fear them more 
than they do the alligators of the San Juan, of 
which we saw specimens at least 15 ft. in length in 
our passage up that river. 

The narrow strip of territory separating Lake 
Nicaragua from the Pacific Ogean, on the route of 
the canal, is only 17 miles wide, and the highest in- 
tervening land is 42 ft. above the normal level of the 
lake, which is 110 ft. above sea level. This point is 
remarkable as being the lowest depression in the 
main ridge between the Atlantic and Pacific oceans 
on the American continent. This region differs 
from the divide on the Atlantic side in presenting 
hills of a gently rounding character; the forest 
growth is less dense, and much of the country is 
under cultivation. The divide cut again shows 
basaltic rock of a character well adapted for heavy 
masonry and jetty building. In the valley of the 
Rio Grande, which empties into the Pacific at the 
Brito end of the channel, and at other points, there 
is an abundance of excellent gravel and sand for 
concrete work. The rock showing plentifully 
along the banks of this stream is tepetate, however, 
or indurated clay, and is worthless for building pur- 
poses. The divide cut alone can be depended upon 
for useful massive rock. Lime of an excellent quality 
can be obtained in a number of places on the west- 
ern division for work in which lime can be safely 
used; and the cathedral in Rivas and a number 
of other structures that have stood for many years 


attest the durable character of the masonry built 
with it. Useful timber is plentiful, and the cedar 
of this region, sometimes 4 ft. in diameter, is an 
excellent wood, much used in the better class of 
buildings. 

West of Lake Nicaragua the canal is in excava- 
tion for 11.16 miles in length,in all. The summit cut 
is practically through an elevated plateau, with the 
land almost level, and at its highest point only 42 ft. 
above the normal Jevel of the lake, and 152 ft. above 
mean tide in the Pacific Ocean. West of the lake 
a length of between 4 and 5 miles has been cleared 
of timber and undergrowth for a width of about 500 
ft., and this work is now going on, including also the 
line of the railway location. The canal first follows 
the valley of the river Lajas for a distance of 8,260 
ft., starting from the lake, and the cut, through 
rock and earth, will have a bottom width of 120 ft., 
with side slopes of 144 to 1. The Lajas then turns 
to the south, and it is here proposed to divert 
it, and running south of the canal, to empty 
it into Lake Nicaragua a little south of its present 
mouth, The canal continues in a straight line; 
crosses the plain mentioned for a distance of about 
three-quarters of a mile, and at a distance of 4.7 
miles from the lake reaches the summit, which lies 
in a depression about two miles wide. Beyond the 
divide the ground gradually descends with a slope 
«f 9ft. per mile until the canal line strikes the valley 


posit, showing no signs of rock whatever, and 
promising very easy dredging. It is covered near the 
sea by a mangrove forest of generally small trees; 
and further inland by heavier timber, but with thin 
undergrowth in comparison with other parts of the 
canal line. This country has but little elevation 
above the sea. 

It is proposed here to make a harbor by running 
out a heavy stone jetty or breakwater, 900 ft. long, 
about southeast from the extreme point of the head- 
land mentioned, and another similar jetty, 830 ft. 
long, located about normal to the beach line. These 
jetties would be partly in deep water, as the shore 
slope is very steep. The main harbor, however, 
would be made by dredging in the alluvial valley of 
the Rio Grande. This excavated basin would extend 
3,000 ft. inland, with a bottom area of 95 acres, and 
the canal itself, as far as Lock 6, would have an en- 
larged section with a bottom width of 120ft. The 
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of the Rio Grande River, 1'¢ miles beyond the divide. 
This river is very crooked and has steep banks of 
clay and tepetate, and for 1'¢ miles the canal line 
follows this valley but cuts across a number of sharp 
bends. About nine miles from the lake the canal 
enters the broad Tola basin, and continues across 
this basin for 5.5 miles, on the sailing line of the canal. 

The Tola basin will have an area of 4,000 acres, an 
extreme width of 12,500 ft. and an average width of 
5,500 ft. For a distance of over 4.5 miles it will 
carry a depth of from 30 to 70 ft. of water. The 
basin is formed by a dam 1,800 ft. long and 70 ft. 
high, abutting on two high hills at a place called 
La Flor. It will be made of rock obtained from the 
excavation for Locks 4 and 5, adjoining the west 
side of the dam, and in all respects will be similar 
in its construction to the dams at Ochoa and other 
points east of Lake Nicaragua, The level of water 
in this basin will be 11C, or the same as that in Lake 
Nicaragua, which is thus practically extended toa 
point only 2.3 miles from the Pacific Ocean. 

At the La Flor dam the two locks mentioved | 
with a lift of 42% ft. each, lower the canal to a 
broad, flat section of country which slopes toward 
the Pacific at the rate of about 9 ft. per mile. The 
last lock, No. 6, is only 0.57 miles from the proposed 
Pacific terminus at Brito, and has a lift of 21 to 29 ft., 
according to the stage of the tide. From the com- 
mencement of the western divide cut to the east end 
of the Tola Basin, a distance of 7.4 miles, the bottom 
width of the proposed canal is 80 ft. and the depth 
is 30 ft. This cross-section has been criticised as 
being too narrow, but the Chief Enyineer believes 
he is warranted in adopting it by observed experi- 
ence in other ship canals; and the resulting saving 
in excavation is a very important item. With a 
ship of extreme beam and draft the safe speed would 
doubtless be very slow; but we do not fear the in- 
jury from contact with the rocky sides of the cut, 
which some prophesy, and expect in another issue 
to give some further matter relating to this section. 

Brito, the future harbor on the Pacific coast, is 
now only a firm sandy beach, protected toward the 
west—for the coast line here runs nearly east and 
west—by a high rocky headland, projecting a consid- 
erable distance beyond the mouth of the Rio Grande 
The broad valley of this river, in which the 
harbor is to be excavated, extends inland about 6,000 
ft. nd the material of this-valley is an alluvial de- 


material for the break waters would be trap or basalt 
obtained from the divide cut, or more probably rock 
from the promontory alongside. 

(To be continued.) 


Wooden Water Mains. 


BY A. MCL. HAWKS. 

In the early part of this century the use of wooden 
pipe for water mains was very general, and there are 
few of our older cities and towns that cannot boast 
of a water-works system with hollow logs for its 
mains, which are being dug up constantly in the 
repair and regrading of streets. After ause or burial 
of 30 to 80 years they are usually found ina good state 
of preservation. The exterior may be slightly 
decayed, but the greater portion of the log is usually 
perfect. This is especially true when the pipe has 
lain in marshy or wet ground, and when the pipe 
has remained full of water, which has kept the wood 
saturated. 

An outgrowth of the hollow log was the stave or 
barrel pipe—built on the principle of our water- 
tight barrels. One of the earlier examples of this 
kind of conduit and at the same time one of the best 
known is that erected by J.T. Fanning, C. E., in 
connection with the Manchester (N. H.) Water- 
works. It is described in his “‘Treatise on Water 
Supply,Engineering,” p. 439; also in ‘“‘ Trans. Am. Soc. 
C, E.,” March, 1877, and in ENG. News, Vol. XIX, 
p. 333. This conduit is 6ft. in diameter in the clear 
and is made of 4.in. Southern pine staves dressed on 
their edges to true radial lines. In his description 
he says: *‘ The hoops were made of iron 2'4 ins. wide, 
varying from % in. to 4 in. in thickness, and each 
hoop had two tightening bolts at points opposite 
each other. The butting joints of the staves were 
made tight by introducing a thin plate of iron in each. 
Saw kerfs were cut tangentially * in. deep across 
each end of each stave, and pieces of hoop iron % 

in. wide and \ in. longer than the width of the stave 
filled the kerf. The ends of the iron plates were 
sharpened so as to indent into the sides of each ad- 
joining stave. This pipe was first put in use July 4, 
1874, and in a personal letter dated Aug. 9, 1890, Mr. 
FANNING says, “The conduit has been in constant 
use ever since its construction. Ido not know that 
any repairs have been required in maintaining the 
conduit. It has been inspected only on the inside, 
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and has, I believe, always appeared in good condi- 
tion.” He is unable to predict the future Jife, not 
having seen the exterior of the pipe, but looks for 
many years of usefulness. No one has yet advanced 
any reason why, with complete saturation, the life 
of a wooden pipe should not be a very long term of 
years. 

Following in this line, several forms of wood pipe 
have been constructed, ‘lo be thoroughly successful 
the construction must be such as will permit the 
water to be turned on and off without causing leak- 
age or bringing an undue strain on any part of the 
pipe. By the form of pipe shown in the illustrations 
this is fully accomplished. When the staves are first 
placed in position the nose (NV) of the tongue comes 
in contact with the recess (R) of the groove, making 
a water-tight joint. The “cinching” of the bands 
slightly increases this contact. The spaces (S S) are 
left to accommodate the swelling of the wood and 
are entirely filled when the staves are thoroughly 
water soaked. By means of these spaces no undue 
initial strain is brought on the bands, thus render- 
ing the factor of safety an exact instead of a variable 
quantity. The butting joint is a groove and tongue 
of a different form, but acting in a similar manner. 
As the staves break joints throughout, they make a 
continuous pipe of uniform strength. Machines, of 
quite simple form, dress the edges of the staves at 
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usual long and costly detours and high flumes and 
trestles necessitated by a line following the hy- 
draulic grade. It also avoids the loss of head due to 
the length of conduit which is necessary -if the hy- 
draulic grade is followed, and the cost of main- 
tenance and repairs of this extra length of line, 
A pipe flame (42 ins. diameter in the clear) on the 
line of the “ Phyllis Canal,” near Boise City, Idaho, 
constructed under the supervision of C. H. Tomp- 
KINS, Jr., Engineer forthe Idaho Mining & Irriga- 
tion Co., crosses a gulch about 60 ft. deep, and by 
use of this direct crossing several miles in length 
of canal and a_ considerable elevation are 
saved. 

Often when a canal has been located down a val- 
ley, there are better lands below that point but on 
the opposite side of the stream, and the only requi- 
site lacking to make a success is an economical 
method of carrying the wateracross. ‘To this prob- 
lem this pipe flume is a solution. 

For all kinds of river and channel crossings and 
for all submarine work this pipe is especially adapted, 
as it can be sharply bent and twisted without any 
danger of straining any part or opening any joint. 
It can be built on shore and launched in sections of 
any desired length to be joined in place, or it can be 
built continuously at the water’s edge and floated 
out into the water as fast as built. From its struc- 
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one operation and the ends by another. 
be readily set up at any saw-mill. 

The bands are wrought-iron or steel rods, with a 
thread and nut on each end, and are fastened by a 
shoe of ingenious form. The central rib of this shoe 
is slightly deeper than the two side ribs, and has the 
same circular cross-section at the bottom as the rod. 
It extenus to within aninch of tangent points of 
the rod on the surface of the pipe. In cinching the 
rods make a slight impression on the wood, and this 
rib, from its form, takes the same bearing, and con- 
tinuing this impress tends to make the pipe per- 
fectly circular. When the shoe is in place the two 
side ribs are just in contact with the surface of the 
pipe, and preventing any rocking motion. By tight- 
ening with a nut on each end of the band an even 
tension is given and no one part is strained more 
than another. The size of the bands and their 
spacing depend on the pressure that the conduit is 
to withstand. 

The uses of this kind of pipe are very varied and 
its advantages are greater than might seem pos- 
sible to one who had not investigated its merits. 
For irrigation ditches of the “arid region” it is rap- 
idly taking the place of flumes formerly used to 
cross the arroyos so frequently encountered. Safely 
buried beneath the sand, it presents no obstacle to 
the raging torrents that occasionally sweep down 
the gulches,carrying flumes and trestles down before 
them. Then, too, clo»dbursts most frequently 
occur during the irrigating season, and either hasty, 
temporary repairs must be made or there may be a 
partial loss of crops due to lack of water at the 
time of greatest need. 

In the location of ditches it is destined to play a 
very important part in the future, for it avoids the 
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ture it naturally adapts itself to the contour of the 
bottom and takes curves of 250 ft. radius (and less, 
according to diameter of pipe), both vertical and 
horizontal, without any undue strain. 

In mountainous, heavily wooded, marshy, or 
swampy country, which would be almost or quite in- 
accessible to teams transporting any heavy or bulky 
articles, and when for that reason no other kind of 
pipe could be used, this, on account of its lightness 
and the small size of its parts, can easily be trans- 
ported and erected in place. By its use water pow- 
ers that have formerly been considered unavailahje 
are now being utilized. 

In gravity systems of water-works the supply has 
often to be brought from a distant point to obtain 
sufficient pressure and an abundance of water. The 
first cost of an iron supply main is often too great to 
make a gravity system feasible. The use of wooden 
pipe, however, will often make a gravity system the 
cheapest, for as its cost in the West is less than half 
that of iron, it will increase the economical length 
of the supply conduit to double that of the iron pipe. 

Of the questions which arise concerning this pipe, 
that of its life is most often asked and is the hard- 
est toanswer. Reference can be made, however, to 
the old bored pipes which have so long withstood 
the ravages of time; to the various forms of sub- 
merged wood construction which have remained 
intact for ages, like the piles of Cwsar’s bridge in 
the Rhine; to the saturated tubs, vats, tanks and 
tuns that are shown in the cellars of Europe, still 
perfect after centuries of use. We have also the 
testimony of such authorities as Mr. FANNING, who 
says that after 16 years’ use of the Manchester wood 
conduit above referred to, he sees no reason why 
years should not elapse before the conduit will be 





useless; and Mr. ScHUYLER, who says, in his report 
on the Pueblo gravity system (noted in ENGINEER. 
Ing News, Vol. XXV., p. 53): “If the bands are 
properly coated, and the pipe is kept full of water, 
itis practically indestructible and certainly has a 
longer life than sheet-iron or iron riveted pipe.” 

The next most frequent question asked is concern 
ing the growth of certain alge and other forms of 
plant and animal life, which would tend to destroy 
the wood or retard the flow. From personal inspec 
tion of a pipe while in use, running part full, I can 
say that after three years’ use there was no percepti 
ble growth. The wood had the “feel” that any 
thoroughly water-soaked wood had—a certain slip 
periness, as if it had been greased. And from some 
rough experiments it seems probable that the 
coefficient (n) of roughness is even less than the 
universal .009 for well-planed timber. In this pipe 
there is no rust, no tubercles, no decaying yarn, no 
irregular joints, as in iron, but one continuous 
smooth surface. 

Another question is, ‘‘ Can the pipe adapt itself to 
shocks?” The following unexpected and rather 
dangerous experiment will serve for the answer. 
Owing toa lack of proper inspection of the lumber, 
a part of a line from one of our mountain streams 
to a Peltog wheel, showed some small leaks. To 
remedy them, rope chopped up fine and slowly sifted 
into the water flowing into the pipe was suggested 
and carried out, with the exception, however, that 
it was dropped inin one mass, The pipe diminishes 
in size from 26 ins. to 24 ins,, 22 ins., 20 ins. and 18 
ips. diameter, and ends at the wheel in a 1%<-in. 
nozzle under 180 ft. head. Down this contracting 
passage the wad of oakum rolled, growing more and 
more compact as the pressure increased, until it 
finally struck the nozzle with such a blow as to 
nearly overturn the whole wheel-house and plug the 
nozzle so tightly that it had to be dug out witha 
drill, The only damage done to the pipe was the 
blowing out of about a foot of one stave on a part of 
the pipe which was under only 50 ft. head. This 
was atadefect in the stave, and, as the pipe was 
built with a factor of safety of 2.3, the bands were 
wide apart under this light pressure. Repairs are 


~ very easy, as the bands can be loosened and a new 


stave sprung into place, so but little time was lost. 
Any one who has seen cast-iron mains burst from 
the sudden closing of a fire plug can understand 
how severe the test wasand can realize the strength 
the pipe must have to resist such shocks successfully. 

In regard to the head which the pipe will safely 
stand, the limit is yet undetermined. The wood is 
simply the envelope to retain the water, and the re 
sistance to bursting falls entirely upon the bands, 
which are sized and spaced according to the press. 
ure. With a factor of safety of 4, under 70 pounds 
pressure, with the bands close together, the stability 
and rigidity of the pipe seem greater than under 5 
pounds with the bands proportionately wider 
apart. 

Curves of 250 ft. radius for large pipes, and of less 
radius for smaller ones, are readily turned; and by a 
slight change of staves any moderate curve can be 
bent. For sharp bends connections with specials 
are made by a simple plate casting strapped to the 
pipe—as the pipe is continuous the pull comes on 
the whole iength of pipe. 

In a general way anything that can be accomplish- 
ed by a cast or wrought iron or steel main, can be 
done more cheaply by the wood conduit. 


RoncADOR REEF, or the small island within it 
upon which Senator MILLER and the Nicaragua 
Canal expedition were wrecked on March 26, is 
claimed to be the property of the United States. 
The Detroit Free Press says that on Dec. 7, 
1866, a Capt. JAMES JENNET, an American citizen. 
took formal possession of the island under the 
act of Congress of Aug. 18, 1856, The legal notice was 
filed in the Department of State, at Washington, 
and it was the duty of our government to formally 
notify all the states interested. No protest is on file, 
and the claim seemstoremain undisputed. JENNET 
is said to have erected the rambling building of coral 
rock, the walls of which excited the curiosity of 
Senator MILLEr’s party. The island is of no prac- 
tical use even asa site for a lighthouse, for this 
should be at the other end of the reef, 9 miles 


away. - 
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Methods of Working and Surveying the Mines 
of the Longdale Iron Co., Virginia.* 


Professor Rogers says in his preliminary report of 1835 
that this deposit has “more of the character of a true vein 
than is usually the case with ores of this sort.” Underly- 
ing the ore, the Lower Helderberg limestone should be 
and is occasionally found as the footwall. Generally, 
however, the limestone has been replaced with a highly 
silicious clay, which often runs into sandstone. Overly- 
ing'the ore and forming the hanging wall is the Devo- 
nian shale (No. VIII. of Rogers clas-ificatizn, the Hamilton 
slate of New York). This formation is encountered in 
great thickness, one tunnel having been driven upward of 
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vals of about 120 ft. on the car level, chutes or winzes are 
driven up through this pillar to the air-way. These 
chutes are supplied with spouts and gates for loading the 
mine cars. Twenty ft. beyond each cbhute,in the direc 
tion of the beading, a second passage, called the man-way, 
is driven up, to afford means of ascent for the men who 
are working above. 

As the air-way is a!ways connected with the test shaft 
above mentioned, this system affords a very perfect means 
of ventilation. Of course it is necersary to keep most 
of the chutes and man-ways nearest the mouth of the 
adit clcsed, in order to force the incoming air to the head- 
ings. From the air-way the chutes and man-ways are 
driven up until they reach the surface in the bottom of 
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Fig. 1. 


1,200 ft. through it to reach the ore. Near tbe ore its char- 
acter changes. It becomes so much softer as to ve cut 
reaJily with a knife, while the color changes to blue, red, 
yellow or white. Combinations of all four colors are also 
often met. Upon exposure to the air it swells and 
crumbles into fine particles, the swelling often being ac- 
companied by the breaking down of one or more sets of 
timbers in the mine. 

The strike of the vein may be said to be that of the 
mountains, about N. 45° E., while the dip may be anything 
from zero to 90° in the same mine and within limitsa few 
hundred feet apart. The ore crops along a distance 
of about 1% miles, and has been opened in many 
places. Most of these workings, however, were open 
cuts, and have long been abandoned, the ore supply being 
drawn at the present writing from two principal mines, 
situated, roughly speaking, at each end of the deposit, the 
one at the lower (southwest) end being much the larger. 
As the system of working and surveying both mines is 
the same, its application to the lower mine only will be 
described. 

When mining was begun at this point the outcrop was 
509 ft. above the creek level, and the mine was for many 
years worked entirely by open cuts. As time went on, 
however, the excavation was carried so deep (130 ft.) that 
the cover grew too heavy, and it bec.me necessary tu ob- 
tain the ore by underground workings. It was finally de- 
cided to stope the ore from the top down. This plan was 
adopted in 1881, and has been followed ever since with 
complete success, 

METHOD OF OPENING THE GROUND. 

The method of attack is to sink a test shaft upon the dre 
to the depth at which it is desired to drive an adit. The 
line of lesst distance from the surfage to the ore at the 
level chosen (the length of which tine is obviously largely 
governed by the height of the “‘lift’’ to be secured) is then 
determined, and the adit is driven straight in through 
the overlying shale, to the ore, a distance varying from 
3Q0 to 1,200 ft., according to the height above the 
creek at which the adit is driven. In Fig. 1, which il- 
lustrates the general method, the adits are represented, 
for the sake of clearness, as though drivenin upon the 
same vertical plane at different levels, while in reality 
their entrances are from one-half mile toa mile apart, 
and their directions are not parallel. The highest adit was 
driven directly upon the ore from the bottom of a ravine 
which was cut across the vein. Its level is indicated by a 
broken line in the drawing, the adit itself only showing in 
such a projection to the extent of its shaded cross-section 
at S. The shortest adit (300 ft.), mentioned above, is not 
shown in Fig. 1, as it was of secondary importance and 
was not used long. 

On reaching the ore, the adit is continued by galleries in 
both directions, fcllowing the bends of the vein. These, 
it may be remarked, are both many and sharp; many of 
the sights taken during the survey of the mine being 16 to 
20ft. only in length. Parallel with the main entry or car 
level an airway 1s driven at a height of 20 ft. from 
the bottom of thé main entry at the bottom of the air- 
way. As the main entries are 6 ft. bigh, this leaves a pil- 
)8F of ore 14 ft. thick between the two levels. At inter- 


* Slightly condensed from a paper by Mr. Guy R. Joun- 
SON, Longdale, Va., read at the Cleveland meeting of the 
American Institute of Mining Engineers. 


the old open-cut workings. This, however, is not all done 
at once, but only as needed for the working of the mine. 

At every 10 ft. of vertical height abo e the air-way a 
laceral level 5 ft. high is driven off along the ore, thus 
leaving a 5-ft. pillar under each drift. 

METHOD OF WINNING THE ORE. 

When the open-cut workings, mentioned above, were 
about to be finally abandoned, a grillage of smail poles 
was laiddown. This formed a floor resting upon the ore 
in the bottom of the cut. Outside working was then dis- 
continued and the sides were suffered to fall in upon the 
grillage, after which the mines were ready for under- 
ground working. The sys‘em is as follows: 

The pillar of ore over the highest level, or in other 
words, the ore left in the bottom of the old cut, is first 
attacked and taken out, che roof being supported during 
this operation by heavy props set up a short distance 
back of the working face, under the grillage mentioned 
above, and standing upon a similar grillage placed upon 
the ore under foot. (Where the vein 1s horizontal or 
nearly so, the lower grillage may be omitted, the roof be- 
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ing allowed to fall directly upon the floor, which, in such 
cases, is the foot-wall.) This row of posts supports the 
roof until the ore has been taken out fora sho.t distance 
ahead of them, when a second series is set upin similar 
manner. It is customary with us not to leave the roof 
standing, even if the props are strong enough to support 
it for some time, but to cause it to fall by either “shooting 
out” the props (i. e. breaking them down by means of 
dynamite) or by drawing them out if they can be saved. 

The ore that comes from the face is wheeled to the 
nearest chute, into which it is dumped. After the top 
pillar has been robbed for a few feet, generally from 10 to 
20, the next one below is attacked in the same way. 
Every level in the mine can thus be worked simultane- 
ously, the workings resembling a series of 10-ft. steps, a8 
shownin Fig. 2, which is a vertical elevation of a part of 
the mine. In this figure the shaded poriion represents 
that part of the mine which has been stoped, the re- 
mainder being ground opened for mining but not yet 
stoped. The construction of a cheap floor or grillage of 
poles is repeated on every level to prevent the sliding of 


the waste from old caved stopes above. This floor is, of 
course, not removed after serving its temporary but im- 
portant purpose. 

The ore dumped into the chute descends by gravity te 
the car level, unless it is stopped by mveting a flat place 
or “bench” in the vein and consequently in the chute. 
W hen this occurs a rehandling becomes necessary, and is 
carried out in either of the three following ways, as may 
be best suited io the ground: When the bench is very 
short, one man can generally handle the ore as it comes 
down the chute, by shoveling it up and pitching it for 
ward into the steep part of the chute again. If the flat 
place is too long for this, it is wheeled forward in wheel- 
barrows and again dumped into the chute. If the bench 
is too long to permit the economical rehandling of the ore 
in elther of the above ways, a track is laid and a car 
brought into requisition. In this case the chute is pro- 
vided with a spout and gate, situated at the end of the 
steep descent above the bench, and the ore is drawn by 
means of these out of the chute and into the car, which, 
when loaded, is pushed forward by hand to the beginning 
of the second steep descent in the chute and dumped. 

When the ore finally arrives at the car level, it is 
drawn into mine cars, hauled to daylight and dumped 
upon a horizontal screen of round iron bars, which is set 
in the top of the ore bin beside the railway. The fine ore 
falls through the screen into a pocket, while the lumps 
remaining upcn the bars are further broken and sorted 
by hand and thrown into an adjoining pocket. From 
these pockets the ore is drawn into cars on the railway 
leading to the furnaces, the lup ore being taken directly 
to the furnace bins, while the fine is conveyed to the 
washer. 


METHODS OF SURVEYING. 


As will be seen from the foregoing description of the 
mining, surveying was no easy matter, for the mine was 
entered at four different levels, and the entrances only of 
these four adits could be connected by level and transit 
lines. This left the inner ends “‘inair.” It was neces- 
sary, therefore, to survey the four car levels with transit 
and level, connect their entrances by an ordinary survey, 
and then find some way of surveying the intermediate 
workings, the chutes and their lateral levels, so that the 
inner ends of the car levels might be thereby connected 
and the accuracy of the work tested. The following 
method, adopted after thorough discussion, has given 
perfectly satisfactory results: 

A base line was laid down with special care and thor- 
oughly marked for future reference. The bearing of the 
line was then taken, two instruments being used to check 
the accuracy of the needles. Starting from this bage line, 
the four entries were surveyed with the transit. The 
work was commenced in the lowest entry. The instru- 
ment having been set up and aback sight taken to the 
next station behind the one over which the transit was 
placed, the telescope was revolved on its axis, the vernier 
screws were loosened and the instrument turned on its 
vernier plate until the crosshairs bisected the light of the 
plummet lamp hanging over the station of which the po- 


sition Was to be ascertained. The angle, as indicated on 
the vernier, was now read, noted and reread, after 
which the bearing, as indicated by the needle, 
was noted. [f this agreed fairly well* with the 
course as calculated, the assistant was sent back to 
the first-mentioned station, the vernier was unclamped, 
the telescope revolved on its axis and the instrument 
turned on the vernier plates until the flame was again bi" 
sected by the crosshairs. If the vernier then stood at zero, 
I was reasonably sure that no error had been made in the 


*Of course the presence of the iron rails used in the car- 
levels renders the needle more or less unreliable. In this 
connection I would call aitention to a somewhat curious 
experience in connection with the needle bearings. When- 
ever the work was carried on in a dry section of the mine 
the needle seemed but little affected by the presence of 
the rails; but as soon as water was encountered in suffi- 
cient quantities to make the track muddy it became 
totally unreliable. variations of 5° Beings not uncommon. 
I was tly puzzied by this, and finally became con- 
vinced that the water and mud, by making a perfect con- 
nection between the rails, ee | Pe degree of 
— and consequently the effect upon 
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angle. The reason for always resetting the instrument to 
zero was that it was an old-fashioned flat-centered tran- 
sit, with vernier divided into four arcs of 90° each. 

The angle and bearings having been taken as described, 
the length of the sight was measured witi: a steel tape. 
When a chute or a manway was reached a large nail was 
set in the cap or in the lagging at the intersection of the 
line of the sight then being taken with the prolongation 
of the center line of the upward passage. The distance to 
this nail from the station over which the instrument was 
standing was then taken, and set down in the “ Notes’’ 
column, opposite the station from which the measure- 
ments were taken. This marked the lower end of the up- 
ward passage, or on the line of the transit survey; and in 
a similar way the entrance of the upper end into the tun- 
nel above (or, in case it ran out into the old working;, its 
mouth) was noted, when the lines were run in the upper 
car levels or over the outcrop inthe old cuts, By this 
means the positions of the ends of the chutes which ran 
from the lower levels up to the higher ones were accurate- 
ly determined. 

The plummet lamp used in this work is of the kind in- 
vented by Mr. EckLEy B, Coxe, of the Institute, and de- 
scribed by him in his paper upon “ Surveying the Anthra- 
cite Mines at Drifton, Pa.” (Trans , i.,378). The stations 
in the transit survey were marked with large tinned 
tacks set in the ties of the track. The ties were chosen 
rather than the caps, because in these mines they are less 
apt to be disturbed by movements of the ground. Tinned 
tacks were employed because they were easy to find, and, 
being flat-headed, were not readily kicked out by the 
mules. 

Throughout the whole survey the utmost care was 
used in measuring, a steel tape being employed and every 
precaution observed to prevent any error, either in read- 
ing or through not stretching the tape tightly enough to 
take outall kinks. In leveling there was nothing special 
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to note, the most necessary precautions being to have the 
target always bright, have plenty of light before it and 
take short sights. Wheneverin the course of leveling, 
an upward passage was met, the height of the top of the 
rail was noted, and the same thing was done at its upper 
end, thus fixing the elevation from top to bottom. 

The sights varied from a little less than 3 ft. to 100 ft. 
By using the above precautions, several miles of under- 
ground leveling was accomplished, and in no case was the 
error, as determined by “ checking back”’ all work, 
greater than one-tenth of a foot. 

In this way the four mair. levels were surveyed, after 
which their entrances were connected by level-and-tran- 
sit lines. The chutes and their lateral levels alone re- 
mained to be surveyed, in order to enable us to make a 
complete map and test the accuracy of the foregoing 
work. Todo this with transit and level was out of the 
question, both on account of the roughness of the chutes 
and also because they were much too small—so small in 
places that aman could scarcely crawl through them, 
But the ore in this mine being brown hematite and non- 
magnetic, permitted the use of the magnetic needle on all 
levels and in all chutes where there were no rails. It was 
accordingly decided to use a hanging compass. in connec- 
tion with a clinometer, for this portion of the survey. 
After several trials 1 adopted the following system of 
using these instruments as giving the best results. Two 
conditions had to be met: first, the method adopted must 
permit accurate, yet rapid work in order to interfere with 
the miners as little as possible; secondly, by reason of the 
rough and varying character of the ground the apparatus 
for suspending the compass must be both simple, light 
and adaptable to varying requirements. As fulfilling 
these conditions, the following articles were used: 100 feet 
of strong linen line, about one-eighth of an inch in diam- 
eter, braided to prevent much stretching or twisting, 
and wrapped upon a light reel, which could be 
easily carried. This, with a plummet, a hatchet 
and nails, and three strips of wood, respectively 
4, 5 and 6 ft. long, constituted the equipment. The survey 
of a chute was preferably begun at the bottom. The dis- 
tance from the top of the rail to the nail in the cap or the 
lagging left when the transit survey was made was first 
noted, One end of the cord was then fastened so this 
rail and the reel was carried forward, up through the 
chute, until the curving, either horizontally or vertically, 


of the chute caused the cord to diverge from the center 
line. One of the three wooden strips was then wedged 
tightly across the chute and the cord was attached 
thereto and drawn very taut. A brass clip was then 
fastened to the line to prevent the instruments from 
slipping to the bottom, Tne compass was next suspended, 
the course was taken, and the compass having been re- 
moved, the clinometer was substituted. The angle of 
inclination having been noted, the clinometer was taken 
off and the distance from the bottom upto the strip was 
measured with a steel tape, always along the line. In 
case one or more levels were passed in the course of the 
sight, the distance to the center of each was noted. as 
was also the distance they had been driven along the 
ore, If they had been cut through to the next chute, 
then the distance from center to center between the 
chutes was taken as affording another check upon the 
work in the final plotting. Atl the measures having been 
taken, the line was loosened at both ends and the rear 
end was fastened to the strip where the forward end had 
been attached, while the forward end was again carried 
ahead and tied to another strip. At the end of the second 
sight the first strip was removed and carried forward, to 
be used again. If the chute was timbered, the cross-sticks 
were nailed to the timbers instead of being wedged 
across. In case the chute was vertical, the plummet wa3 
used, and only the vertical measures in the chute needea 
to be taken. Fig. 3 shows vertical projections of two 
cross-sections on chutes in the mine, and gives an idea of 
the varying slopes. The dotted lines represent the sur- 
vey lines. 

Upon reaching the top of the chute connection was 
made with the transit survey by fastening in_ the last 
sight the forward’end of the cord to the nail left when the 
transit survey was made, in the line ‘of the chute. By 
this means an accurate line of surveys was carried 
throuch each chute, the manways being located by offsets 
from the chutes, and it only 
remained to reduce the slant 
distances, as measured along 
the cord, to their vertical 
and horizontal values This 
was done with a trigonom- 
eter, by the use of which a 
vast deal of calculation was 
avoided. 

The vertical heights be- 
tween the four car levels are, 
beginning at the lowest, from “ Big Bend” to the ‘‘ Store 
Tunnel,” 120 ft.; from the “Store Tunnel” to the “Alum 
Spring Tunnel,” 50 ft.; from the “Alum Spring Tunnel” 
to the top of the pillar of ore left between the bottom of 
the open-cut workings and the “Craft Tunnel,” 56 ft., 
making a total of 226 ft. from the lowest level to the top 
of the ore. I may say, in addition, that we are now driv- 
ing a tunnel to take in another 120-ft lift, the ore having 
been tested to that depth and still continuing down. 

In plotting the foregoing work everything was reduced 
to terms of the magnetic meridian. 
were first plotted, after which the chutes were laid 
down. It is evident that unless the work was correct, if 
the chutes were plotted from the bottom up, their top 
ends would not fall upon the corresponding points deter- 
mined in the transit survey. This they did with suffi- 
cient accuracy to make a reliable map of the mine. 

Two projections of the mine are always made, a ground 
plan or horizontal projection and a vertical projection« 
‘The map once having been made, it is a very easy matter 
to keep it up todate, a week being sufficient to survey a 
year’s progress, both in the new work and in stoping. 
The first survey and the subsequ ent plotting took about 
3 months. 

In conclusion, let me say, for the benefit of tho3e who 
have not used a hanging compass, that though the above 
description sounds delightfully simple, actual practice 
was far from being so. The character of the ground to be 
surveyed, which is always rough, sometimes wet, and 
occasionally dangerous, greatly enhanced the difficulty of 
doing accurate work. The keeping of the note-book in 
respectable shape—in fact, in any sort of shape so that it 
can be read afterward—is also often almost an impossi- 
bility, owing to the streams of water which are caught by 
the breaking of the ground above and pour down through 
the chutes, generally bringing with them a sufficient 
amount of mud. Nevertheless, if proper care be taken, 
this system of surveying the chutes affords very satis- 
factory results, in comparison with which, of course, the 
incidental difficulties and annoyances sink into insignifi- 
cance. 
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Some Methods of Meeting the Ordinary 
Requirements of Railway Maintenance. 


(Continued from page 548.) 

To repair an abutment which has failed by partly over- 
turning or “bulging,” a “jacket” of masonry, upona 
sloping and unyielding foundation, and with plane of 
beds of courses square with a face battered 6 ins. to 1 ft., 
as shown in Fig. 17, is often efficacious and very econom- 
ical, as compared with the removal and rebuilding of the 
structure. This jacket acts, of course, only as a brace; 
but carrying the trusses or girders on bents, tearing out a 
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part of the old work, grouting with thick grout, and 
putting on new bridge seats, this form of repairs seems 
calculated to be permanent. The masonry of the jacket 
should be bonded as well as possible with that of the 
abutment by means of iron bars bedded in the cour3es. 
If the stone in the old structure has disintegrated, how 
ever, nothing can be done with good results except to tear 
down and rebuild. 

To repair piers when failure results from crushing of 
stone there seems to but one practicable plan, i. e., to sup- 
port the superstructure and tear out and rebuild. If the 
trouble results from settlement of foundations, this also 
seems to be a case beyond repairs, properly so called; but 
sometimes, by waiting and keeping the bridge bearings 
leveled by iron shims and timber, a point will be reached 
at which the settlement ceases. If this settlement results 
from scour, the natural remedy will be by using ‘rip 
rap;” or, if this obstructs the waterway too much, a belt 
of sheet piling, well driven and held by wales and rods 
through them running across the ends of the pier and 
secured to ring bolts in the masonry, and filled in with 
broken stone, will sometimes carry the scour line down far 
enough to insure safety. Fig. 18 illustrates the two 
methods. 

(Mr. RoBert L. Harris’ method of injecting grout into 
sandy or other suitable foundations (ENG. NEws, Mar. lf, 
1891) also deserves consideration when the failure results 
from weakness of foundations which cannot otherwise be 
cured.—ED ] 

Piers when of sufficient length to involve a sufficient 
weight, i. e., if fortwo or more tracks, can generally be 
built with merely around end and the customary batter 
of & in. to 1 ft. as shown in Fig. 19. But if narrow, as for 
a single track, a starling, as shown in Fig. 20, with a 45° 
or sharper angle and a curve or angular nose,a foot or two 
above and below the ice line, is, it is thought, safer, cs- 
pecially if the foundation is upon piles with a short hold 
in soft material. This is necessary to decrease pressure 
from ice and drift wood and to add to the weight resisting 
such pressure. Attention is called to the advisability of 
undercutting edges of the starling stone to prevent it 
from chipping and in order to hold the pointing. ‘These 
starlings may be of any of the shapes shown in 
Fig. 21, avoiding winding surfaces by keeping the 
axial length of the starling equal to one-half the thick- 
ness of the pier at all points in its height. 

Upon the very important subject of foundations, Fig. 11 
is submitted for consideration, as showing the method in 
ordinary use for abutments, with the additional feature 
of projection of footing or timber in front of neat work. 

- A convenient formula for the [safe, not ultimste.—Ep. 
bearing power of piles is: 
Bearing = 2 wt. of hammer in Ibs. x fall in feet , 

last set in inches + 1 

[This formula was first proposed by ENGINEERING NEWS 
in its issue of Dec. 29, 1888, and further investigation has 
only tended to confirm our belief that it is the safest and 
best of all pile formulas, never leading to great excess of 
strength, yet never leading to insufficient support. It 
assumes, of course, that the penetrations have been for a 
number of blows reasonably constant.— ED } 

This formula gives 14 tons safe load for a 1-ton hammer 
with a 20-ft. fall and a last set of 2 ins.,which is sufficiently 
small penetration to get, since in one day or less after 
driving this bearing would in almost any kind of material 
be double that found above and since further driving is 
apt to merely shatter the pile. Roughly, then, 15 tons per 
pile may be taken as its capacity in estimating the num- 
ber needed in ordinary clay or gravel, this estimate t» be 
corrected after the first day's work by trying the pile for 
the above formula after 24 hours’ rest. It is also well to 
remember that in any ordinary piece of masonry the 
weight of the masonry itself is by far the most considera- 
ble component of the load on the foundation; and that 
while in a pier the entire load can be considered uniform- 
ly distributed on all the foundation piles, in an abutment, 
bearing sufficient for this entire load should be provided 
under the three front longitudinal timbers, or on the 
three front rows of piles. Three thousand Ibs. per sq. ft 
is enough to allow as the safe bearing capacity of timber 
on saturated clay or gravel, and, as noted above, 14 tons 
per pile supported by skin friction, as is generally the 
case. 

Piles when used in ordinary gravel or clay, as they can be 
with advantage in fresh water, can be cut off at the level 
of the highest point of the bottom by means of a circular 
saw working on a vertical shaft set in the leaders of a pile 
driver and driven by its engine. They may then be filled 
in with broken stone; a box caisson may be placed upon 
them; the masonry may be carried up and completed, and 
the first scour allowed to take place, the hollows formed 
being then filled with angular stone as heavy as a man 
can throw in by kand. The scour generally takes effect 
as sketched in dotted lines in Fig. 20, and the broken stone 
repairs the damage permanently; while, if deposited be- 
fore the scour, it would not be where needed. This is, of 
course, true only in ordinary streams and rivers with clay 
or gravel bottom, shifting sand with a rapid current re- 
quiring excavation by open or pneumatic caissons. 

Except when driven in very soft bottom, the heads of 
piles should be protected from splitting, as soonas their 
points have entered the bottom, by uging’a ring of iron 
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about 1 in. thick by 2 ins. wide. A very good substitute 
is two or three turns of telegraph wire laid on top of the 
pile, near its edge, and sunk into the end of the timber by 
a light blow of the hammer. [Sharpening the ends of piles 
and shoeing them with iron has very rarely a good effect. “ 
—Ep.] Fig. 22 illustrates two forms of cofferdams in 
common use, and attention is particularly called to the 
dovetailed sheet piling. either composed of planks or cut 
from single timbers with cleats spiked to them (the two 
former kinds being preferable) as being on the whole the 
most relia®le and least troublesome. The iron point does 
away with puddling of ctay or gravel, and closes the 
triangular openings left by the ordinary point. 

Any work ina cofferdam of magnitude requires really 
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Fig. 22. Two Forms of Coffer Dams with Sheet Piling. 


two kinds of steam pumps, one or more stationary with 
centrifugal or direct action to steadily exnaust and keep 
the water out, and one with pump (centrifugal or direct) 
above water and with flexible suction hose to reach the 
low corners of bedrock and exhaust the last few inches 
of water. 

If a considerable current of water is found on the bed- 
rock, a small temporary dam of clay can often be carried 
around the first stone laid and enlarged for the next one, 
water being kept out and transferred from this dam to 
the main dam by hand pumps, until the face stone of a 





course is set. Then the pumpscan be stopped and con- 
crete can be deposited for backing, and the water may be 
permitted to rise and be pumped out next day. The heaviest 
cement obtainable is the best, if this plan is followed, and 
_ double the usual quantity should be used in the concrete. 
A good expedient for caulking leaks in adam in use is 
to have an open box filled with horse dung and attached 
to w handle by which it may be pushed down until it is 
over the leak. The box may then be withdrawn, when 
the pressure of the water will force its contents into the 
leak and close it more or less thoroughly. It is also often 
necessary to sheet-pile around the inside of a corner of any 
form of cofferdam, or to build a small clay or pile dam to 
head off a leak. Itisto be remembered, in all forms of 
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(Cmitted from page 548.) 
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puddled dam, that the puddling only is for the purpose of 
stopping the water, and that the sheet piling and timber 
are to protect the puddling from scour and to hold it in a 
compact mass: also that dovetailed piling is the only kind 
which really presents an appreciable obstacle to the en- 
trance of water. In cases where dovetailed piling cannot 
be used—as in case of a scoured-rock bottom—the joint 
bet ween the puddling and the bottom is the difficult fea- 
ture. The utmost care is then required in clearing off the 
bottom between the timber walls and in carefully consol- 
idating the clay in layers of not more than a foot all 
around the dam, each layer being “cut” before the next 
one i3 deposited, to make a bond between them. In a 
permanent structure, gravel puddle may be best, as is 
claimed; but where the dam is, as usual, for temporary 
use, clay or clay with gravel well mixed in to heip resist 
erosion from water is preferable. 

For pier foundations in rivers where the bottom is rock 
which can be leveled, or where water is deep and there 
is good bolding ground for piles, a box caisson, as illus- 
trated in “ Baker’s Masonry Construction,” is generally 
preferable to any form of cofferdam. 

[When the water is under 5 or 6 ft. depth, on rock or 
other hard bottom, and the current is not swift, our obser- 
vation is that a plain earth fill is often the best, cofferdam, 
and this is especially so when the rock is uneven.—Ep | 

(To be concluded.) 


PERSONALS. 


Mr. A. F. HARLEY has been elected City Engineer 
of Jacksonville, Fla. 

Mr. Wa. H. BLoop has been appointed Assistant 
Superintendent of the Long Island R. R. 


Mr. F. C. HorN has opened an office in the Ex- 


change Building, Chicago, Il., as engineer and con 
tractor. 


Mr. Geo. Emmett, of Brattleboro, Vt., has been 
appointed Superintendent of the Waterviiet Turnpike & 
Railroad Co., of Albany, N, Y. 


Mr. H. G. KELLEY has been appointed Resident 
Engineer of the St. Louis Southwestern Ry, Co., of Texas. 
His headquarters are at Texarkana, Tex. 


Mr. J. A. BARNARD, Assistant General Manager 
of the Cleveland, Cincinnati, Chicago & St. Louis R. R., 
has been appointed General Manager of the Peoria & 
Kastern R. R. 


Mr. Joun H. Mars, formerly Constructing Engi. 
neer at the Novelty Iron Works, and who was engaged in 
building fortifications along the Potomac during the civil 
war, died June 3. 


Mr. W. A. Pratt, Engineer of Maintenance of 
Way onthe Pittsburg division of the Baltimore & Ohio 
R. R., bas been transferred to the Philadel; bia division, 
and will be succeeded by Mr. C. C, ELWELL. 


Mr. N. W. Eayrs, M. Am. Soc. C. E., late Resi- 
dent Engineer of the Terminal Railway Association, of St. 
Louis, Mo., has been appointed General Manager of the 
Wheeling Bridge & Terminal Ry. Co., at Wheeling, W 
Va. 

Mr. B. K. VERBRYCK, Superintendent of Motive 
Power and Equipment of the Chicago, Rock Island & 
Pacific R. R., died at Chicago, Hl., June2. He was an 
ex-President of the Master Car Buiiders’ Association, 
Mr. C, F. Wiison, General Master Mechanic, bas been 
appointed to succeed him. 


Mr. J. ImBRIE MILLER, M. Am. Soc. C. E., in 
charge of one of the parties of engineers sent out by the 
Intercontinental Railway Commussion, has arrived in 
Peru, and was presented tothe President. He will pro- 
ceed at once to Quito, and there divide his ferces; one 
party working north to meet a corps coming from Mexico 
and the other going southward, via Cerro di Pasco and 
Buzco. toward the Argentine Republic. 


Col. ALFRED WaGstTaF?r, late State Senator and 
Colonel of the Sist N. Y. Regt. during the war, was elected 
President of the Board of Brooklyn Bridge Trustees on 
June 8 The election was the result of a little surprise 
arranged by Mayor GRANT and the New York trustees for 
the Brooklyn members, who were in the minority at the 
meeting. Mr. JAMES HOWELL, the late President, was 
elected Vice-President. Since 1875 the management of 
the bridge has been exclusively in the hands of Brooklyn 
men, Messrs. MURPHY, KINGSLEY and HOWELL. 


Mr. CHAUNCEY VIBBARD, of New York, who was 
at one time a prominent railway man and financier, died 
at Macon, Ga., June 5, at the age of 80. He was appointed 
General Superintendent of the Utica & Schenectady 
R. R. in 1848, and foreseeing the future growth of railway 
traffic, he originated the movement which resulted in the 
consolidation of a number of counecting railways to form 
the New York Central railway system, of which he was 
General Superintendent until 1865. In 1862 he was ap- 
pointed by the Secretary of War as Military Director and 
Superintendent of the Railways of the United States, 
being authorized to take and use any equipment needed 
for military transportaiion. After his resignation from 
the New York Central R. KR. he, became a member of the 
railway supply firm of Vibbard & Foote. He was a di- 
rector and stock holder in the original elevated railway in 
Greenwich street, and a director in the Central Branch of 
the Union Pacific R. R. Co. 


NEW PUBLICATIONS. 


— Key to Steam Engineering. A thorough and ex- 
haustive catechism of the steam engine and boiler. and 
practical ideas gathered from 24 year’s experience with 
the steam engine, by W. Kk. B., M. E. Also, The Combus- 
tion of Coal, chemically and practically considered, by 
H. S. W. Boston, 1891. Mason Regulator Co In one 
volume, leatherette covers, 4 < 6% ins., pp. 9. 30 cents. 

This little handbook is intended to impart a general 
knowledge of the principles of steam engineering to those 
who find the technical and mathematical terms of the or- 
dinary books on steam engineering beyond their compre- 
hension. The trouble with most books of this class, 
“* written by a practical man for practical men,” is that 
along with more or less valuable matter some very serious 
errors are generally lugged in. But in the present volume, 
so far as we have been able to find, the principles which 
it is desired to teach are correctly given, and there are 
very few statements which deserve criticism. The first 
partof the book is in the form of a catechism, in nine 
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chapters, devoted to Air, Water, Fuel, Steam, Boilers, En- 
gines, Engineers [this chapter isin the table of contents 
but not in the book], Belts and Shafting. Speed of Pulleys, 
Tables, etc. The second part of the book contains a short 
and good paper on the combustion of coal. The author has 
feit obliged to include so much of the chemistry and 
the theory ef combustion that we fear this part will not 
be properly valued by the practical men for whom it is 
intended. itis sound doctrine which the writer gives, 
however, and the subject is one with which engineers are 
not too familiar. The most serious f@@lt with the book is 
the absence of any index; in a book {iitended for the use of 
practical men, who are not accus.omed tv hunting up in- 
formation in books, this is a surprising error, and one 
which the publishers ought to rectify before issuing any 
more copies. ; 

The hand-books and pocket-beoks generally pub- 
lished by manufacturers or dealers in machinery or other 
merchandise which we have seen are filled up more or 
ess with advertisements, and are published as advertis- 
ing schemes. It is due to the Mason Regulator Co. tosay 
that there is not an advertis2:ment of any sort in the book, 
and no referasnce whatever to any firm or company is 
made in any part of the book. The price at which it is 
sold is certainly low for the amount of matter contained. 


—Thomson Meter Co.—Some neat little pamphiets 
are being issued monthly by this company, describing the 
Thomson water-meter ani the service it has performed. 
A recent one, entitled, “Durability ;-Bffic ency,” describes 
tests of the Thomson meter made by Messrs. A H. SALis- 
BURY, Superintendent of the Lawrence, Mass., Water 
Board, and by A. W. F. Brown. Water Registrar of 
Fitchburg, Mass,in eachof which over a million cu. 
ft. of water was passed through the meter. In the latter 
trial, after 1,000,526 cu.ft. had passed, the meter was 
tested and found to have an error of 2s when the escape 
orifice was ¥, in. in diameter and 14% when the orifice was 
s'; in. in diameter. The test is now being continued and 
the meter has already made a good start on its second 
million feet. In measuring a million cu. ft. the disk of the 
meter makes over 660,000,000 vibrations, and every point 
in its periphery travels over 15,000 miles. 


—Pantobiblion; an international bibliographical re- 
view of the world’s scientific literature. A. Kersha, C. E., 
Kditor. Publis ed monthly at St. Petersburg, Russia 
(Fontanka, 64). Yeariy subscription, 24 shil ings, postage 
free, 8vo, 287 pp. In this work the editors attempt the dif- 
ficult task of presenting a classified list of all new scien- 
tific books, published in all the languages of the civilized 
world; a series of critical articles on the leading publica- 
tions ; a review of the current periodigal literature, with 
the contents of the chief magazines, etc., devoted to the 
applied sciences ; a critical review of the leading articles 
in these periodical publications, and finally, short notes 
on current jacts concerning scientific literature. The first 
number contains about 1,200 titles of nc w books, 80 critical 
reviews of lead ng books, and an index of the contents of 
270 periodicals of a scicntific nature. ‘ihe titles of all new 
books and the “critical revizws" upon them are given 
in the languages of the authors of the books. And the 
same i ule is followed with the “contents” of the periodi- 
cals. The English reviews are generally good for the space 
they occupy; but they are evidently written by one not an 
expert in the use of the English Janguage, and from a Con- 
tinental standpoint. The list of new books is a useful one, 
but is probably as incomplete as the list of periodical 
literature, which treats of only one English or American 
journal devoted to engineering, and that is Indian En- 
yvinecring. But considering the very broad field before 
them, the publishers deserve credit for the generally good 
work performed in this first issue. 


~—Tube Frame Goods Wagons of Light Weight and 
Large Capacity, and Their Kffect upon the Working Ex- 
penses of Railways. M. R. JeFFeRDs. Excerpt Minutes 
of Proceedings of the Meeting of the Institution of Me- 
chanical Engineers, London, Oct. 29, 1890; 8% x 5% ins., 
pp. 53, plates 10. 

This is the publication in pamphlet form of the paper 
read in October last by Mr, JEFFERDS, who is general 
manager of a company now introducing freight cars of 
the American type into England. Mr. JEFFERDs natur- 
ally considers that the use of these cars will be very bene- 
ficial to the railway companies and the shippers, and there 
can be no doubt that there is a large field for them for 
certain kinds of freight, such as eoal, ores, etc., but for 
the smaller local shipments the present short cars wi) 
probably continue to be used. Mr. JEFFERDS’ cars are of 
a patented form, with frames built of tubes, and these 
cars are in use to a limited extent in this country; but his 
arguments, of course, apply to the American system of 
long cars, and not to any special class of construction, al- 
though certain advantages, especially as regards economy 
ip repairs are claimed for the tubular-frame cars. The 
pamphlet contains the discussion on this paper, including 
a note from Sir JAMES RAMSDEN, the vice-president, 
stating that the tue-frame cars had been in constant use 
on the Furness Ry. for nearly two years, carrying traffic 
from the steel works to the docks, their regular load being 
30 tons, while the weight of the car was only 8.3 tons. 
The repairs had been practically nil, and the cars had 
given him such satisfaction that he had ordered a further 


number. There is certainly great room for improvement 
in the freight rolling stock of English railways. 


—Interstate Commerce Commission Proceedings.—Dis- 
crimination Between Connecting Lines. In this case the 
New York & Northern Ry. Co. trought complaint 
against the New York & New England R. R. Co., 
charging it with violating the provisionsof Paragraph 2, 
Section 3, of the Act to Regulate Commerce by breaking 
an agreement for the through billing of freight destined 
to New York City from points on itslines over the lines 
of the complainant, and entering into an agreement with 
the Housatonic R.R. Co. whereby such freight was 
billed over the lines of that company to Wilson’s Point, 
and thence shipped by the water line of the New England 
Terminal Co., owned jointly by the New York & New Eng- 
land R. R. Co. and the Housatonic R. R.Co., to New 
York City. The Commission held the complaint valid. 


—The Topographer; his instruments and methods. By 
Lewis M. Haupt, A. M., C. E., Professor of Civil En- 
gineering, University of Pennsylvania. Revised and en- 
larged edition, 8 vo., pp. 247, with 77 illustrations. Price 
reduced from $4 to $3, post paid. Orders sent to the author, 
or to H. C, Baird & Co., 810 Walnut street, Philadelphia, 
publishers. For 50 copies 40% discount on price.——This 
edition is brought up to the latest practice, and includes, 
as ao appendix, the application of photography tosurvey- 
ing. The tables have also been revised and extended. 
This is the fullest work on this subject published; and is 
one that the younger engineers shculd own, for the valu- 
able matter contained, covering the whole field of survey- 
ing; and the older engineers would find ita good thing 
to refer to. 

TRADE PUBLICATIONS, 

Tobin Bronze.—The Ansonia Brass & Copper Co. 
19-21 Cliff St., New York.—A pamphlet giving the cbharac- 
teristic of this composition; its weight in sheets and rods; 
tesix by Prof. J. E. Denton and N, O. Olson, of Fairbanks, 
and many testimonials as to its use. This bronze is used 
for ship sheathing and fastenings, pump rods and pump 
linings, tube sheets and a variety of other purposes. 


—Catalogue of Brown & Sharpe Mfg. Co., and of Dar- 
ling. Brown &: Sharpe, Providence, R. I , 1891. 34% x 5 
ins., pp. 228. 

This year’s catalogue of this well-known firm is in the 
same form as its predecessors. Among the new things 
described are new styles of milling, chucking and ear- 
eutting machines, new sizes of milling-machine collets, 
dieholders, milling cut'ers and metal slitting saws. A 
‘soda kettle’ for cleaning tools covered with grease and 
dirt is amongthe new id¢as and looks asif it might be a 
ood one. 


--Boynton Bicycle Railway System.—Boynton Bicycle 
Railway Co., New York; paper, 8 < 54ins., pp. 48; illas- 
trated, 

This pamphlet contains a description of the bicycle rail- 
way, with various methods of construction, adapted to 
different classes of lines, and also particulars of locomo- 
tives and rolling stock of various kinds. The application 
of electric traction to this system is also referred to. De- 
tails of the Boynton railway were given in ENGINEERING 
News March 2 (pp. 135 and 193), 1890. A short line on this 
system has been built near Coney Island, N. Y., and was 
opened last year. 


SOCIETY PROCEEDINGS. 


New England Water- Works Association.—The 
tenth annual meeting of the Association opened at Hart- 
ford, Conn., Wednesday, June 10, and continued until the 
following Friday. The meeting was called to order at 3.30 
Pp. M. by President A. P. Noyes, West Newton, Mass. 
About 70 members and guests were present at the first 
session. A song from Messrs. Pratt and Munroe, Cam- 
bridge, Mass., who supplied vocal music during the meet- 
ing, was next listened to. A pleasant address of welcome 
was delivered by Mr. H.C. Dwight, mayor of Hartford. 
Mr. Ezra Clark, president of the Hartford Water Board, 
was called upon and made a brief speech. The following 
were elected to the membership of the Assocition: 


Resident active: J. Allen Butler, Portland, Conn.; G. 
A. P. Buckram, Norwood, Mass.; J. L. Congdon, East 
Greenwich, Conn.; W. P. Ellison. Newton, Mass.; A. R. 
Hathaway, Springfield, Mass.; 8S. P. Griffin, Lowell, 
Mass.; Francis Hunnewell, Brookline, Mass; E. C. 
Nichols, Reading, Mass.; Richard Baldwin, Terryville, 
Conn.; W. P. Sweet, Terryville Conn. Non-resident ac- 
tive: M. A. Brown, Perth Amboy, N. J.; E. W. Hart, 
Council Bluffs, la.; Edward Dolan, Troy, N, Y. Associ- 
ate: J. E. Lynch, with EK. Hodge & Co., East Boston, 
Mass.; Holly Manufacturing Co., Lockport, N. Y. 


In his address President Noyes stated that the Associa- 
tion now hasa membership of 360, of which 281 are active, 
5 honorary and 74 associate, a net increase of 25 members 
during the year. Attentiou was calied to the desirability 
of paying the editors of the journal for their services, and 
it was recommended that permanent headquarters be se- 
cured. The President stated that there was a balance in 
the treasury above bills due and unpaid of about 
$2,000, a gain of about $900 over last year. The reports of 


the Secretary and Treasurer were read and accepted. 
The President appointed Messrs. G. F. Chace, F. H. 
Crandall and W.\H. Richards as a committee on the col- 
lection and distribution of blue prints. 

Communications were read by the Secretary and dis- 
cussed by the members es follows: A communication 
from Mr. J. M. Diven, of Elmira, N. Y.. President of the 
American Water-Works Association, regarding the ap- 
pointment of a committee to co-operate with similar com- 
mittees from the American Water Works Association, 
American Society of Civil Engineers and the National 
Board of Health for the investigation of ‘Animal and 
Vegetable Growths Affecting Water Supplies.” The 
matter was referred to the bxecutive Committee, with 
power. A communication was read from Mr. F. A. W, 
Davis, Indianopolis, Ind., regarding the formation of an 
inspection and guarantee company and the application of 
the insurance principle to repairs. Mr. W.G. Richards, 
New London, Conn., made a motion by which this matter 
was dismissed without action. Several communications 
were next read inviting the Association to meet at Holy- 
oke, Mass., next year. Action was deferred until Thursday 
morning. 

The report of a ccmmittee on thestanding of active and 
associate members was next read. Amendments to the 
constitution were recommended, which necessitated the 
reference of the matter to the Executive Commtttee. 

A paper was read by Mr, F.C Coffin, C. E., Boston, en; 
titled “Standard Flanges for Water-Pipes.’’ Attention 
was called to the lack of uniformity in pipe from diff rent 
manufacturers. It was suggested that a committee from 
the Association confer with the American Water-Works 
Association and the engineering societies regarding some 
plan for devising a standard. The general subject of the 
design of flanges was discussed briefly. 

Discussion was invited. Mr. Henry G. Meyer, of New 
York, suggested that it would be well to hear from repre- 
sentaives of foundries, if any were present, as they could 
telljust what difficulties are in the way. Nooneresponded, 
and the meeting adjourned util evening. 

WEDNESDAY EVENING. 

The session opened with a paper entitled “ An Experi- 
ence with a Water Hammer,” by Mr. E. F. Farnham, 
Sharon, Mass. In Mr. Farnham’s absence the pape> was 
read by Secretary Coggeshall. Mr. Farnham stated that 
water was pumped through a 6-in. main about 1,500 ft. 
long. toa standpipe. There being trouble with hammer, 
a vacuum chamber was added to the pump, but the ham 
mer was not stopped. It was finally discovered that too 
much water found its way to the air chamber, and after 
excluding this the hammer was stopped. 

The next paper was by Mr. H.G Holden. Nashua, N. 
H., and was entitled “Are Lead Pipe Connections for Iron 
Service Pipes Desiratie ?’ Mr. Holden thought that the 
common lead goose-pipe connections might well be dis- 
pensed with.and that by sodoing a dollar might be saved on 
each connection. At Nushua lead is not used, and service 
pipes are laid from mains to and through the cellar wall. 
By following his method when a stoppage occurs in the 


- service a rod can berun from the cellar through to the 


main and the obstruction removed. Mr Holden believed 
that goose necks are not used at Cambridge, Mass., or 
Pawtucket, R. I., where wrought-iron pipe is used for 
services, 

In the discussion which followed Mr. W. F. Codd, Nan- 
tucket, Mass., stated that he thought connections coald 
be used for water as well as for gas, but he thought lead 
connections were really cheaper. Mr. W. G. Richards, of 
New London, Conn., found while making excavations 
that gas service pipes pulled out. Mr. Holden remarked 
that he thought rnost cities that could afford it used lead 
pipe, but that, according to the Manual of American 
Water Works, about three-fourths of the works use iron 
pipe. Mr. R. M. Gow, Medford, Mass., thought it not ad- 
visable to do away with goose necks, owing to 
the fact that settlements would occur and that the 
lead would accommodate itself to the settlement. 
Mr. G, A. Stacey, Marlborough. Mass., thought that the 
question was largely affected by circumstances, such as 
the character of the soil. But generally he considered lead 
the best, as it can be bent. Gas mains are generally under 
less pressure than water, and, perhaps, less attention is 
paid to leaks in gas pipe. Mr. Holden stated, in answer to 
a question, that some of his connections had been in for 
about 2) years. The connections formerly were made 
from the top of the pipe, and until recently no corpera- 
tion cocks had been used. Galvanized iron is used for 
services.. Mr. Henry Meyer and Mr. Peter Milne, both of 
New York, expressed themselves as in favor of tue lead 
connections. 

(To be continued.) 


Master Car Builders’ Association Annual 
Convention at Cape May, N. J. 





The twenty-fifth annual convention of the Association 
was called to order at the Stockton Hotel, Cape May, N. 
J., at 10:15 a.M., June, by President John Kirby. The 
calling of the roll showed 71 members present. President 
Kirby in his address recommended the appointment of a 
committee of five with power to select not more than five 
different kinds of the M. C. B, automatic coupler for use 
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by the Association. The excessive use of defect cards is 
becoming a serious fault. When the space on two cards 
is required to enumerate the defects of a car, itis time it 
was repaired before doing any more service. The use of 


the old size of defect cards increases the clerical labor in - 


car departments. The reprehensible practice of adding 
defects to the face of a card already attached is nothing 
better than forgery; and those who have been guilty of it 
should repent and do sono more. It is getting to be too 
much the custom to ask the help of the arbitration com- 
mittee. No less than 18 cases were referred to them dur- 
ing the past year, nearly all of which might as well have 
been settled by the parties interested. 

While independence and originality are to be en. 
couraged, it is to be remembered that every change in car 
construction means expense and difficulty in repairs. 
The term M. C. B. standard is too much of a misnomer. 
One of the most gratifviog things of the past year is the 
progress made in the application of M. C. B. couplers and 
automatic brakes, 

The repert of Secretary Jno. W. Cloud showed a total 
membership of 278 against 264 a year ago. There has been 
an increase of 2 active and 12 representative members. 
The tota] number of cars now represented in the Associa- 
tion is 982,970 against 918,861 a year ago, an increase of 
61,109. Of this increase 8,240 cars were owned by new rail- 
way companies joining the Association. 

The expenses during the last year were $5,665, and there 
is now a balance in the treasury of $2,644.34. 

Messrs. Wim. Turreff, R. H. Wilbur, Benj Welsh, Wm. 
McWood and E. B. Wall were appointed a nominating 
committee, and Messrs. F. D. Adams, E. Chamberlain, J. 
N. Barr, Wm. Forsyth and Jno. Mackenzie w:re ap- 
pointed a committee to report subjects for discussion 
at the next annual meeting. Messrs. W. H Day and 
Thos. Sutherland were appointed a ommittee on Resolu- 
tions, and Mes:rs. E. D. Bronner, E. D. Nelson and G. W. 
Rhodes were aypvuinted an Auditing Committee. Messrs. 
H. G. Prout and D. L. Barnes were elected associate 
members. 

In accordance with the recommendations of a joint com- 
mittee, the by-laws were changed to make the date of the 
Annual Convention the second Wednesday in June, the 
nla :e of meeting to be determined by a joint committee of 
the Master Car Builders’ and Master Mechanics’ Associa. 
tions at least six months in advance of the meeting. 

The Convention then took up the reports of the com- 
mittees on technical subjects as follows: 


METAL FOR BRAKE SHOES. 

The committee reaffirmed their statement of last year 
that the shop tests then reported should be con- 
firmed by a series of road tests, These, however, cannot 
be made without a large expenditure of time and money. 
It is true one or two of the Western roads last year 
offered facilities for carrying out the tests, but the com- 
mittee has not felt justified in asking for their renewal 
this year The expense attending such tests cannot well 
be provided for except by some action of the managers of 
railways represented in the Association. The committee, 
consisting Messrs. of G. W. Rhodes, B. K. Verbruck and 
EB. Wall, therefore felt that they cannot complete the 
investigation, and asked to be discharged. 

LETTERING FREIGHT CARS. 

Messrs. E. W. Grieves, G. W. 'emarest and R. D. Wade 
submitted a full report describing a standard system of 
lettering for box, stock, gondola and flat cars, 

A brisk discussion came up over the clause of the report 
recommendig the placing of the numbers of the cars on 
the csr doors. This was struck out, and the report was 
ordcred submitted to letter ballot. 

PRESSED STEEL AND MALLEABLE IRON IN UAR CON- 
STRUCTION. , 

The following is an abstract of the report: Pressed Steel. 
—There 1s now about 15,000 tons of this material in use on 
cars in the United States. In addition to the pieces al- 
ready reported pressed steel shapes are now used for post 
pockets, side bearings, bolster-guide bars, bolster-guide 
blocks. stakes for gondola cars, corner bands, brake 
beams, door hoods, etc. In order to prevent too great a 
diversity of sizes of stake pockets it is suggested that the 
sizes at the top should vary by half inches, thus: 3 « 3% 
ins., 34% x 4 ins., ete , and that they have a uniform taper 
in each direction of 4-1. in 6 ins. 

The center plate, illustrated, is the form which has been 
used most extensively. It is preferred by manufacturers 
as the best form into which the steel can be pressed, and 
experience with this form on 25,000 cars is very satisfac- 
tory. Toe larger annular rib resists most of the thrust on 
the piate and prevents any shearing of the center pin. 
The bearing surface on the bolster is made as large as 
possible. Some pressed steel plates have been made with 
the bottom portion at the center raised from the bolster, 
so that the load is carried in suspension. The con- 
stant movement of the steel plate under the vari- 
ations of load has already produced rupture in a number 
of such plates. For this reason. forms where the central 
portion bas no bearing on the bolster (similar to Fig. 6 in 
our report of last year), are not recommended. 

For cars of 6),000 Ibs. capacity pressed steel center plates 
should be at least -in. thick. 

The center plate, illustrated, is recommended as our 
standard form, so far as the bearing portion bet ween cen- 


ter plates is concerned, leaving the width between flanges. 
height over all and spacing of bolts to be made to suit the 
bolsters on which they are used. 

Pressed steel freight trucks are being gradually intro 
duced in this country, and are now in service or a num 
ber of our roads. The weight is somewhat less than the 
diamond truck for 30-ton cars, and it is furnished at the 
same cost. The cost of material end labor in a diamond 
truck . (exclusive of frame) is $80, and the pressed 
steel frame is supplied at $45 each, making the total cost 
of one pressed steel truck compiece $125. The strength of 
these trucks isgreater than the heaviest diamond truck 
now made. A shop near Chicago is now engaged in build- 
ing steel freight cars, and they will soon have 25 or 30 
metal cars in service. 

A long discussion ensued over the recommendations of 
the committee as tothe sizes of stake pockets, but they 
were finally approved, and it was voted that a committee 
be appointed to prepare drawings and models of standard 
stope pockets and center plates for wooden and iron tran- 
soms and report at the next Convention. 

Matlleable Iron.—We have nothing new to report about 
malleable castings in car work, except to call attention to 
the fact that, as the majority of M. C. B. standard coup- 
lers are now mage of this material, we should have more 
information as to its strength and its behavior under the 
severe blows to which couplers are subjected. The shape 
of the arms and the lugs (or ears) of this coupler make it « 
very weak form for a buffer; it should, therefore, he made 
of a material having the greatest resistance to shocks. In 
preparing our report of last year we were unable to get 
from manufacturers any definite figures on the strength 
of malleable iron. The statements in that report relating 








Recommended Standard Form of Pressed Steel Center 
Plate. 


to the strength and resistance of malleable castings should 
be taken to apply only to thin sections 4-in. or 34-in. thick. 

The rules given for designing patterns for malleable 
castings state that “‘the strength of the casting depends 
very much upon the design, and that the strongest portion 
is the outside surface.” “*The strongest form is a star- 
shaped section. For brackets a number of thin ribs should 
be used instead of one thick one.” 

A thin section being therefore necessary to secu e su- 
perior strength in ma!leable castings, it seemed evident 
that na casting hke the M. C. B. coupler, 1 in. and 1% in. 
thick in the arms and lugs, we would not get the advan- 
tage of the higk strength and ductility usually attributed 
to malleable iron. 

This fact has such an important bearing upon the ques- 
tion whether malleable cist iron is the most economical 
material forthe M. C. B. coupler, that we have made some 
investigation of the strength of malleable castings of vari- 
ous thicknesses, from in. up to l4@in., increasing by 
eighths, and we present the results below. 

The samples were obtained from the National Malleable 
Casting Co., Chicago, and were tested at the C.,B. & Q. 
laboratory, at Aurora. We believe the results here given 
are the first published tests of the strength of malleable 
cast iron. 


TENSILE TESTS OF MALLEABLE CASTINGS. 
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While the result: do not show any regular reduction of 
strength with increased thickness, yet it is plain that the 
average strength of the thin specimens is much greater 
than the thick ones. Thus the average strength of pieces 
4 in. thick up to %& in., inclusive, is 33,000 Ibs., 
and of the thick pieces, 4 in. up to 144 ins., inclusive, only 
28,989 Ibs.—the thin specimen being 15* stronger than the 
thick ones. 

But the most important fac? brought out by these tests 
is the low ductility of malleable cast iron, whether thick 
or thin. The specimens \4-in. and %-in. thick had an 
elongation Of only 2% in 4 ins., and those 1 in. and 154 ins. 
thick only 2% in 4 ins. 

We can now give the tensile resistance and ductility of 
malleable cast iron. as compared with that of other metals 
suitable for those details of cars which are subject to 
severe blows. Curent specifications for wrought iron 
require a strength of 50,000 Ibs., and an elongation of 20s 
in 4 ins.; for good cast iron, 20,000 lbs.; for steel castings, 
60 000 Ibs. and 10* elongation in 4 ins. 


COMPARATIVE TENSILE RESISTANCE AND DUCTILITY OF 
MALLEABLE Cast [RON AND OTHER METALS. 
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Wma. Forsyts#, Joun Mackenzig, FE. D. BRONNER 
Committee. 


WHEE!. GUARANTEE, 


It will be remembered that at the convention of 1889, at 
Saratoga, a plan was adopted for the purchase of chilled 
car wheels, the principal feature of which was that the 
wheels were not paid for outright, but were paid for ac- 
cording to the service obtained from them. W heels re- 
moved from service on account of sharp flanges, flat spots, 
comby or shelled-out treads, cracked brackets or plates, 
and some other defects were to be replaced tree of charge 
by the manufacturer, the failure being ascribed to faults 
in the making. For certain orher defects, such as flat 
spots due to the brakes, and broken or chipped flanges not 
caused by defects in the casting. the railways were to 
stand the loss, 1t being due to the conditions of service. 

A meeting of the Association of Manufacturers of 
Chilled Car Wheels was held in New York Nov. 21, 1889, 
and the position was taken that sharp flanges, flat spots, 
comby or shelled-out treads, cracked brackets or plates 
might be due to severe service as well as to defects in the 
manufacture. Hence it was proposed that wheels re- 
moved for these defects should be broken up, andif the 
depth and character of the chill and the strength of the 
metal were up to that called for by the standard specifi- 
cations adopted by a joint committee of the Wheel Manu 
facturers and Master Car Builders, then the manufacturer 
shculd not be required to replace the wheel. 

The point at issue between the two parties is a question 
of fact. Do the defects enumerated occur invariably from 
defects in the wheel, or may they happen to perfectly 
good wheels? The former view was the one taken by the 
committee, Messrs. J. J. Hennessy and Thomas Suthcer- 
land. 

Sharp flanges may be due to variation in size of wheels 
on the same axle, to the trucks being out of square, or to 
one wheel wearing faster than the other. The first two 
causes, however, they considered of lit: le importance, and 
held that the difference in the wearing qualities of wheels 
on the same axle was the cause of nearly all the sharp 
flanges. One of their principal reasons for believing that 
trucks out of square are not the cause of sharp flanges 
was that this cause would operate equally on both axles, 
and, as a matter of fact, one pair of wheels has often a 
badly worn flange, while the other pair is in good condai- 
tion. For sharp flanges due to uncqua! wearing qualities 
of the wheels the wheelmakers should be held responsible. 
Hence the committee concituded that, unless mismating 
can be shown or the wheels are hot pressed on to an equal 
distance from the journal, the wheelmaker should replace 
wheels removed for sharp flanges. 

Fo: wheels worn through chill the committee thought 
the wheelmaker should also be held responsible, holding 
that the defect is due to an insafficient depth of chill. 
Comby and shelled-out treads the committee also be- 
lieved to be due solely to the quality of the wheel. 
Cracked brackets or plates were said to be due to the brit- 
tleness of the iron or improper design. The commit- 
tee acknowledged, however, that failures from cracked 
brackets and plates are most serious on roads having 
heavy grades, where brakes are kept hard on for long 
distances, thus heating ond expanding the tread of the 
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wheel They believed, however, that for one wheel which 
failsin this service twenty will pass the ordeal success- 
fully, and eaid that no encouragement should be given to 
wheelmakers to furnish wheels which cannot stand this 
service, 

It was suggested that a compromise might possibly be 
arranged by the railroads assuming responsibility for 
half the failures from sharp flanges; but this they consid- 
ered a more liberal concession to the wheelmakers than 
justice demands. 

JOINT CAR INSPECTION. 

After discussing various systems the committee recom- 
mended that at points where there is a large interchange 
of cars a system of joint inspection be established under 
the foliowing plan: 

Each road to hire its own inspectors, and to place them, 
in all matters pertaining to interchange of cars, in charge 
of a chief joint inspector, who shall be held entirely re- 
sponsible for the inspection at that point. The inspectors 
to be subject to their respective car foreman to do re- 
pair or other work, when no. inspecting for interchange. 

The committee also submitted a form of joint inspection 
agreement, a code of rules to govern joint inspection, a 
form for weekly reports from joint inspection points, and 
a joint ine~ection defect card, all of which were proposed 
for adoption by letter ballot. The committee further 
recommended that at inspection points where there is one 
man for each road the inspectors should work together; 
also that a committee of seven be appointed to prepare a 
supplementary set of interpretations and illustrations of 
the M. C. B. rules of interchange and report at the next 
convention. The report was signed by Messrs. A. M. 
Wartt, H. C. MeCarty, H. Middleton, Wm. Garstong- 
and Samuel Irvin. 


AIR-BRAKE STANDARDS AND INSPECTION AND LEASE OF 
AIR BRAKES ON FREIGHT CARS, 

This report was prepared by a joint committee, consist- 
ing of Messrs. Blackall, Stevens and Clarke, from the 
Master Mechanics’ Association, and J. S. Lents, Wm. 
Turreff and N. W, Sample, from the Master Car Build- 
ers’ Association. To ascertain to what extent the stand- 
ards already adopted by the Association had come into 


FIG, 2. 


use the committee sent out a circular of inquiry, the re- 
plies to which are summarized in the following table: 
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It appears from this that from the time of the adoption 
of a standard for air-brake rigging, in the fall of 1889, up 
to March 1, 1891, the roads named in the above table have 


VARIATION FROM THE STANDARD CONTOUR LINES IN DIFFERENT MAKES OF M. C, B, COUPLER, 


applied the air brake with the standard: brake rigging to 
38,342 freight cars, of which 21,084 had metallic brake- 
beams. The committee found no reason for altering the 
standards already adopted. There are, however, two 
errors in the drawings in the published standard draw- 
ings. The brike staff is put on the wrong side of the car 
and the distance from the lower end of the dummy-coup- 
ling bracket to the center or the hole is 14 ins. instead of 
2%1ns. The committee urges the use of metallic brake- 
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Fig. 1. Standard Contour Lines for M, C, B. Coupler. 
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beams in place of wood in a!l cases where air brakes are 
applied. 

In considering the care and maintenance of air brakes: 
the first essential seemed to be to establish a uniform sys- 
tem. To secure this result the committee prepared a code 


of rules containing instructions to enginemen, train- + 


men, engine-house foremen and car inspectors, forming a 
pamph et of 32 pages. It was recommended that this be 
printed and sold to the railways by the Association in the 
same way that the rules of interchange are. On the in- 


structions of this book it was recommended that every 
employee be examined. 


The committee proposed for adoption the following 
amendments to the rules of interchange: 


In delivering freight cars equipped with air brakes at 
interchange points the air-brake apparatus must be in 
good working order, and any car may be rejected by the 
receiving road if the air brake apparatus upon it is de- 
fective in any respect. To determine whether the air- 
brake apparatus isin good order its operation must be 
tested under the full working air pressure of 70 Ibs. per 
q. in. at the delivery point, by the delivering road, and 
under the supervision of or to the satisfaction of the in- 
spector of the receiving road. 

The conditions constituting good order shall be as fol- 


ows: 

(1) The cylinder must have been cleaned and the triple 
valve cleaned and oiled within six months, and the date 
of S last cleaning and oiling marked upon the brake 
cylinder. 

(2) The cylinder must have been oiled within three 
months, and the date of the last oiling be marked upon 
the cylinder. 

(3) The brake shoe slack must be so adjusted that under 
the full application of the brake the piston travels not 
less than 4 ins. nor more than 8 ins. 

(4) The brake must apply and release promptly with 
proper handling by the engineer's valve. 

(5) The triple valve and auxiliary reservoir must be 
free from water. 

(6) The air pipes and all connections thereto must be 
free from leaks, and the pipes properly secured to the 
car body so that injury shall not occur to the apparatus, 
or ey nor leaks be produced by shaking and vibration 
of the 


=, 
(7) The air brake hose, when not coupled with that of 
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Fig, 3. Proposed Template for Measuring Contour 


Lines of M C. B. Coupler. 


the M. C. B. coupler asnow furnished by various manu- 
facturers conforms to the standards of the Association. A 
sub committee was appointed, ani solicited from each 
manufacturer of M. C. B. couplers a sample coupler with 
drawings. The accompanying engravings show the con- 
tour lines of each sample coupler received, the standard 
M. C. B. lines being shown on each in dotted lines. 

The committee recommended that a maximum and 
minimum limit be established for the several parts of 
rough coupler castings. 

The committee submitted templates and gages for 
determining the departure of couplers from the standard. 
Fig. 2 shows the template for contour lines with the vari- 
ation permissible at various points. Fig. 3 shows a gage 
to determine all other measurements of the M. C. B. 
coupler. 

The Executive Committee recommended that these 
gages be used by the Association. 


JOURNAL BOX, BEARING, WEDGE AND LID FOR 60,000 LB. 
CARS. 


Last year's attempt to adopt a standard journal box, 
etc., for 60,000-lb. cars was defeated on letter ballot by a 
vote of 299 to 249. The Executive Committee believed this 
to have been due chiefly to a ditference of opinion re- 
garding the lid, which was of the Fletcher type. The 
committee therefore submitted the same box, bearing and 
wedge for adoption this year, substituting for the 
Fletcher lid the lid shown in the accompanying drawing. 
This lid may be made either of malleable iron or pressed 
steel. The report and drawings submitted last year may 
be found on page 570 of our issue of June 14, 1890. 


STEAM-HEATING AND VENTILATION OF PASSENGER CARS- 


The report of the committee, consisting of Messrs. J. M. 
Barr, T. A. Bissell, J W. Marden, J. C. Parber, and W. 
H. Lewis, reviewed the different systems of heating, and 
stated that, while direct steam was undoubtedly the 
cheapest and easiest applied, it was not satisfactory on 
account of the difficulty of regulation, over-heating of the 
car, and the excessive temperature of the pipes, which in 
some cases within the committee's knowledge had burned 
shoes and traveling bags. Several systems of hot-water 
heating were described. 

The following recommendations were made by the com- 
mittee: 

1. That all pipe be placed so far as possible inside the 
ear. 

2. That a uniform location be adopted for the ends of 
the train pipe. 

3. That a standard form of connection be adopted be- 
tween the coupling ties and the train pipe. 

4. That means for heating cars independently should be 
retained. These recommendations were approved by the 
Convention, and the committee was continued with in- 
etructions to report the standards proposed above for ac- 
tion at the next Convention. 

WEDNESDAY, JUNE 10.—Rules of Interchange. 

On request Mr. F. D. Adams was excused from service 
on the committee to report subjects for next meeting. 
After a little discussion the decisions of the Arbitration 





FIG, 4, PROPOSED GAGE FOR MEASURING LENGTH AND OTHER DIMENSIONS OF M, C. B. COUPLERS. 


another car, must be properly secured in the dummy 
coupling. 


< 
(8) The brake shoes must all be at least % in. thick at 
the center 


(9) All parts of the brake rigging must be sound and 
efficient, and in accordance with Rule 3, Section 8, of the 
M. C. B. Code. 

A car having a defect in the brake apparatus may be 
received with a defect card for the same, provided that 
the defect be of such a nature that it shall not interfere 
with the operation of the hand brake upwun that car, nor 
nee = operation of the air brake upon any Other car of 

6 train. 


The committee did not attempt to decide whether air 
brake testing should be done by a stationary plant or by 
the switching locomotives, but suggested that the latter 
appears to be the more feasible plan. The committee be- 
lieved that no charges should be made against the owner 
of the car for cleaning and oiling the brake cylinder and 
triple valve and taking up the slack in the brake gear 
connections; the only charge made against the owner 
should be for the replacing of brake shoes worn beyond 
the limit above specified. 

MAINTENANCE OF THE STANDARDS OF THE ASSOCIATION 
FOR COUPLERS OF THE M. C. B. TYPE. 

At the convention of 1890 a resolution was adopted in- 

structing the Executive Committee to ascertain whether 


Committee were approved. The Rules of Interchange 
were then taken up and the recommendations of the Ar- 
bitration Committee were considered in detail. The 
most important change made was the adoption of a series 
of rules covering the care of air-brake on cars which are 
substantially the same as those recommended by the 
Committee on Air-Brake Standards below, except that 
the brake cylinder and the triple valve are only required 
to be cleaned once in 12 months. There was much dis- 
cussion and opposition, but the new rules were adopted 
by a substantial majority. It was also voted without 
opposition that defective M. C. B. drawbars should be 
accepted in interchange only when the defects were such 
minor ones as did not interfere with their efficiency and 
safety. 

After some further minor changes, a resolution was in- 
troduced by Mr. Waitt, of the Lake Shore, proposing a 
number of important additions to the defects for which 
the owner should be responsible. After considerable dis- 
cussion the matter was referred to the Arbitration Com- 
mittee for action, with instructions to report on Thursday 
morning, and adjournment was then taken. 

The following are abstracts of the committee reports 
presented at later seseions of the convention. 


EXHIBIT AT THE CONVENTION, 

The temporary building which the proprietor of th» 
Stockton Hotel agreed to erect to accommodate the ex. 
hibits of the railway supply firms attending the Conven- 
tion proved to be a some what dilapidated tent. It was 
well filled, however, and many other exhibitors occupied 
rooms in the hotel, or even set up their appliances in the 
road. The greatest display was in carcouplers. It might 
have beenfsupposed that the rapid progress of the M. C. B. 
standard type during the past year would have damenped 
the ardor of the automatic link-and-pin men; but it is a 
case of blissful ignorance with this class of inventors as a 
rule. No less than ten exhibitors of this class were on the 
ground, each of them touchingly confident that his device 
was the long-sought solution to the car-coupling problem. 
But the makers of the M.C. B. couplera were there in full 
force, the patentees of new styles making the bravest 
showing. The couplers shown were the Janney, Gould, 
Dowling, Van Dorston, Thurmond, Hinson, Robert-East- 
arm 
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wick, Trojan, Buckeye, Smillie, Eureka, Barnes, Per- 
fection, Bowler, Mather, Drexel and Stilger-Strosler, 
making 17 in all. 

Perhaps the car-heating exhibits were the next most 
prominent, headed easily by the Consolidated Company's 
system, which was admirably shown by working models, 
with glass tubes in which the circulation of the steam 
and water could be readily watched. Mr. J. F. McELRoy. 
to whose ingenuity many of the successes of the company 
are due, was in charge of the exhiint. The exhibit of next 
prominence was that made by the Morton Safety Heat- 
ing Co., which adopts a system of storing the heat in 
earthenware pipes. The Safety Car-Heating and Lighting 
Co, the Gold Car Heating Co. and the Erie Car Heating 
Co. showed their apparatus, and the Martin Co. showed 
their new temperature regulator and their hose coupling. 
The Roberts metallic pipe coupling and the Curley & 
Bailey meltallic pipe coupling were other exhibits in the 
car-heating class. 

Car seats were as usual one of the most attractive ex- 
hibits for more reasons than one. Hale & Kilburn, the 
Wakefield Ratian Co., H. A. Wheeler and the Roberts 
woven-wire seat were among the goods and i\rms repre- 
sented. 

The other exhibits in the passenger car department 
were the King car-window support and the Pancoast ven- 
tilator. 

In brakes the largest exhibit was made by the Boyden 
Co.. which showed a full-size consolidation engine brake 
in working order. Smaller exhibits were made by the 
Westinghouse Co. and the New York Air Brake Co. 

In metals there were fine exhibits by the Pencoyd Iron 
Co. and the Schoen Mfg. Co. The American Steel Wheel 
Co.. of Boston, showed a number of all-steel wheels, and 
in metal brake beams the “Central” and the “ Univer- 
sal,’’ were shown. 

The other exhibits and exhibitors were as follows: 
Chicago grain door; Moore car door; Harless Flush car 
door; Chalmers Spence Co., asbestos woods; Peerless 
Rubber Mfg. Co., rubber goods; Standard Paint Co., P. 
& B., paints and paper; Field feed-water purifier, at- 
tached to a large boiler: Litofuge Mfg, Co., boiler 
compound; Dreher’s car-axle grease; Smith's car-fournal 
oiler; Ashcroft. Mfg. Co.; Crosby Steam Gage & Valve 
Co.; Detroit Lubricator Co.; Dudgeon hydraulic jacks: 
Robie ball-bearing screw jacks; Norwood car replacer; 
Tilden replacing frogs; Hubbard anti-friction outer 
bolster bearings;' Lappin brake-shoe; Wells light; Butler 
draw-bar attachment; Damascus Bronze Co.; Davis 
Spring Plate Co.; the Boyer speed recorder, Fox Solid 
Pressed Steel Co., H. W. Johns Mfg. Co., C. B. Hutchins 
& Sons, Knitted Mattress Co., Page Belting Co., Scarritt 
Furniture Co., and Schutler Mfg. Co., double acting drill, 
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Engineers’ Club of Kansas City.—July 13. 
Baird Building, Secy.. H, Goldmark . 

Civil Engineers’ Club of Cleveland,—July 14. Becy., 
A. H, Porter, 50 Euclid Ave. 

Renseclacr Society of Engineers. 
ing, Troy, N. Y, Secy., T. J. Foster, 

Denver Society of Civil Engineers .—July 23, 
and Irrigation,”” Secy., Geo. H, Angell, 

Civil Engineers’ Association of Kansas.—July 5. 
Secy.,/, \. Herring, Wichita, Kan, 

Engineering Association of the South.—July 9. Becy., 
von H, Lanareth, Vancerbiit Unt.ersity, Nashville, Tenn, 

American Railway Master Mechanics’ Associa- 
tion,—June 16. Annual Convention, Cape May, N. J, 

Engineers’ Society of Western Pennsylvania,—June 
16, seoy., d. H, Harlow, Pittsburg, Pa, 

International Association of Car Accountants,— 
June 16,17, Annual Meeting at Denver, Secy, 8, P, Sechrist, 
#2 Pine street, New York, 

American Society of Mechanical Engineers,—June 


Rooms, 


June 17, Annual meet- 


** Canals 


1¢e-20, Annual Convention, Providence, Kk, Secy., F. R. 
Hutton, 12 West Thirty first street, New York, 
Engineers’ Club of St. Louis.—June lj, Secy,, Arthur 


Thatcher, Room 801, Odd Fellows’ puilding, 

Boston Society of Civil Engineers .—June 17, 
5. K, Tinkham. 

Association of Railway Telegraph Superintendents, 
—JunelT, Annual meeting at Cincionati, O,, Grand Hotel, 

Engineers’ Club of Cincinnati,—June 18 Secy,, J. F, 
Wison, 

Western Society of Engineers.—July 1. BSecy., J. W. 
Weston, 230 La salle pt,, Chicago, 

Engineers’ Club of Minneapolis.—July 2. 
Public Library Bldg, Secy., F. W. Cappelen, 

Association of Civil Engineers of Datlas,—July 3. 
Secy., E. K, Smoot, 803 Commerce st, 

Technical Society of the Pacific Coast.—July 4, Secy., 
O, von Geldern, $19 Market St,, San Francisco. 

Civil Engineers’ Society of St. Paul.—July 6, Secy., 
Cc, L, Annan, 


Secy., 


Rooms, 


OvR business office respectfully but earnestly re- 
quests a discontinuance of the use of postage stamps 
for currency during the Summer months, except 
for very small amounts. It is usually just as easy 
and safe to inclose a dollar bill as the equivalent 
amount in stamps. But it is not so easy for our 
clerks to use stamps firmly glued together in sheets 
four deep. Have mercy on the clerks, and during 
the hot season do not impose further wear and 
tear upon their moral makeup. 


THE affairs of the proposed International En- 
gineering Congress at the World’s Columbian Ex- 
position of 1893 are in the hands of men who 
are prominent as engineers and active as business 
men, and well calculated to push them to a suc- 
cessful issue. At the Chicago meeting on the gen- 
eral committee of engineermug societies,on May 15, 
a permanent organization was effected, with Oc- 
TAVE CHANUTE, President of the American Society 
of Civil Engineers, made President of this perma- 
nent general committee of Engineering Societies. 
Columbian Exposition, and E. L. CoRTHELL elected 
Chairman « f the executive committee of the same. 
The directory of the Exposition is in full sym- 
pathy with the proposed movement, and at the 
meeting referred to the Hon. C. C. BONNEY, Pres- 
ident of the World’s Congress Auxiliary of the 
Exposition, promised every aid and assistance pos- 
sibie in furthering the objects of such an engineer- 
ing congress, and he dwelt at length upon its im- 
portance among the various congresses proposed. 
As stated in the report on organization, these ob- 
jects are to provide an engineering headquarters 
at Chicago for members of all the engineering so- 
cieties in the world, and especially to promote the 
holding of an International Engineering Congress 
in 1893. The committee also resolved that the im- 
portance of engineering entitled it to an independ- 
ent department among the world’s congresses to 
be held in Chicago. 


THE notable feature in this movement is that en- 
gineering is to have a congress of its own, and is 
no longer to besimply regarded as an adjunct ‘to 
other and older scientific departments. This propo- 
sition carnot be considered as an accidental event, 
brought about by the exertions of a few engineers 
more ambitious and more energetic’ than the rest. 
It is practically a demand of the time we live in ; 
and is only possible because the department of en- 
gineering has worked such vast changes on the 
face of mother earth, and has entered so fully into 
our every day life, that all men now recognize its 
power, and stand ready to doit distinct honor. 
While such a congress of the world’s best engineers 
would hardly be called upon to solve any special 
engineering problem, yet the fact that the occa- 
sion should and doubtless will call for the produc- 
tion of their latest and best work, and bring them 
into contact with each other for formal and in- 
formal discussion, is in itself of great value and 
likely to result in still more rapid advancement in 
the engineering aris. It is an opportunity that 
should not be lost by the engineers of the United 
States, and it is for them to see that the matter 
presented is worthy of their country and their pro- 
fession. 


A CORRESPONDENT writes us that the city of At- 
lanta, Ga., requires engineers and surveyors prac- 
ticing within the city limits to pay a license fee of 

25 per annum; and the question is put as to the 
custom of other cities in this respect. We must 
confess that the license plan is new to us. Many 
cities require engineers and surveyors to give a 
bond of, say, $2,500, with three sureties. This en- 
actment is supposed to protect citizens against 
careless work on the part of the surveyors; but 
why engineers should be taxed or put under bond, 
and architects, physicians or even lawyers omitted 
in this protective measure, we cannot say. The 
three professions last named can certainly do as 
much mischief as the engineer or surveyor; and 
when harm does result from the ignorance or inat- 
tention of these three classes it is usually of a more 
serious nature than a slight blunder in locating 
a corner stake on a city lot, bad as the latter may 
be when building lines are mn question. If it is the 


purpose of the city of Atlanta to raise revenue, all 
professions should be taxed in proportion to their 
power for doing material harm to the citizens. If 
the intention is to exclade those untitted for prac- 





tice by demandiv: a license fee, the fee named. is 
absurdly small, and the law is simply oppressive 
and without resultant benefit to the citizens. 

We would heartily approve of any method which 
would insure the competency of all practicing en- 
gineers and surveyors, and have no doubt but that 
the list of men who style themselves such and 
attempt to practice would stand a thorough weed- 
ing out with benefit to the general community. 
But a license fee, of almost any proportion, will 
not keep out the pretender; and even a heavy bund 
is nota sure guarantee of fitness for office. A 
much more sensible plan would be to require engi- 
neers desiring to practice in any tuwn or city to 
first pass an examination before a properly ap- 
pointed and efficient board of two or three older 
engineers. Until they had passed such an exam- 
ination they should not be entitled to recognition 
or their work to legal acceptance within the city 
lines. A fee might be justly charged for this 
examination and a warrant of competency, for in 
such a case the engineer would receive something 
of value to him for his expenditure. Unless the 
movement should be a common one, however, 
throughout a considerable section of the country, 
the method suggested would tave its difficulties in 
the organization of a satisfactory board of exam- 
ining engineers; for local preferences and jealou- 
sies should not be permitted to enter into the com- 
position of such a body. But even on present 
lines the plan would work better and be more 
generally useful than the exaction from a special 
class of a small license fee which does not protect 
auy one, 





EXTENDED legal difficulties regarding both 
water-works and sewerage systems are imminent 
at Plainfield, N. J. The situation was reviewed 
editorially in this journal May 16, 1891. As was 
then stated, the Plainfield Water Supply Co. is 
building works under a state charter granted in 
1869, which antedates the city charter by three 
years. Six against five of the City Council have 
tried to prevent the above-named company from 
completing its work, and have been deteated in 
court, their intention being to grant a franchise for 
hoth water-works and sewerage to Mr. J. M. Low, 
of Kingston, N. Y. 

Notwithstanding the opposition of five of the 
council and the citizens generally, including the 
heaviest taxpayers, on June 6, the *‘ combine” of 
six granted a franchise for a sewerage system to 
Mr. Low and another for water-works to the 
Plainfield Aqueduct Co., of which we understand 
Mr. Low is the head. Under the laws of New 
Jersey it is necessary for a sewerage company 
to purify sewage before discharging it intoa stream 
or pond. The people have, therefore, been doubly 
anxious to know what kiud of a sewerage system 
was to be built, and to have the plans approved by 
a competent engineer before adoption. But not 
even the opposition in the cuuncil have had a fair 
chance to so much as inspect the sewerage plans 
and ordinance. ‘The people want sewers, but are 
opposed to such an unusual procedure as having 
them built by a private company. The Plainfield 
Water Supply Co., whose works are well under 
construction, offer hydrants at an annual rental of 
$15, while the franchise of the new company pro- 
vides for a $25 rental. Uncoubtedly the Low 
franchises will be fought in the courts. In 
view of the fact that the Corporation Counsel, who 
drew the franchises, is opposed to them; that a 
street railway franchise granted by the ‘ com- 
bine” has been declared in court to be void, and 
that the court refused to allow the injunction 
brought by the *‘ combine” against the Water 
Supply Co.—in view of all these facts and tke op- 
position which prevails throughout the city it 
seems probable that good judgment will finally 
prevail and that the city will be left to construct 
and operate its sewers, which it is well able to do, 
and that the Plainfield Water Sapply Co. will 
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eventually have the field to itself. In the mean- 
time we advise capitalists and sub-contractors, 
dealers in supplies and in labor of the anomalous 
condition of affairs in Plainfield, which demands 
their careful investigation before investing in ary 
part of the new enterprise. 


Railway Construction in the South. 


We present with this issue of ENGINEERING NEWS 
our annual map and statistics showing the progress 
and prospects of railway construction in the states 
lying south of the Ohio and east of the Mississ.ppi 
Rivers. The summary of the mileage in the vari- 
cus stages of construction in the several states is 
as follows : 








~ eo 

Track laid. Ses See 
States. = —————9 83 9S 2Zo. 
Todate -e,e5 Suk 
1890. | in 1991./° 3 5 * =ees 
W. Virginia.. 95 | 75 305 161 328 
Viruinia ...... 212.75 | 77 200 39 813 
N. Carolina.. 288.79 80 344 659 736 
=. Carolina... . 171.00 | 68 478 406 316 
(‘eorgia .. ; 372.34 | 120 509 885 1.547 
PROC EOR. cece. | 78.84 9 190 409 | 656 

Alabama ..... |; 257 99) 118 21 1,500 7 
Missis-ippi. ..| 86.80 | ... 51 491 | 338 
‘Yennessee. .| 187.40 45 222 5a | 355 
Kentucky......| 198.00)... 33 520 465 

a eciee dale Eda cacsats Sapeienel animate: 

BOOM os .cs 1,952.41 | 592 2.553 5,978 6,253 


Comparing these totals with those published with 
our last preceding map of ihis section, we have the 
following results at the dates named: 


-~\rack laid.—~ 





Portion Under 

Year of year construc- Under  Pro- 

previous. todate. tion. survey. jected. 
June 14, 1890..... 1.756 802 2.892 5,147 7,450 
June 13. 1891.. 1,942 592 2,553 5,978 3453 
Inc, or dec,,1891 +196 —210 —249 +831 —1,097 

Inc. or dec., per 

<i 553s +11.16 —2618 —8.88 +16.14 —14.72 


From this it is seen that there has been a con- 
siderable decrease, both in the mileage urder 
construction and completed this year and in the 
mileage projected with some prospect's of being 
placed under construction in the ne r future. On 
the other hand, the mileage upon which surveys 
are completed or in progress is larger than it was 
one yearago. The comparisons thus indicate that, 
taking the territory asa whole, about as much 
work is projected for the next two or thiee years 
as there was a year ago. but that there will be a 
falling off in the current year’s construction. In 
orcer to make a just comparison, however, it is 
neccssary to study the lines somewhat in detail. 

An inspection of our detailed list will show that 
not enly is there less mileage under construction 
now than there was at the same date a year ago, 
but that of the mileage under construction at the 
respective dates a smaller proportion is pow being 
actively pushed than at that time. Several of the 
more important companies have largely discon- 
tinued work on their various extensions, and 
others are prozressing only in a slow way. Active 
construction is confined to the extensions of the 
older companies, or of companies which had com- 
pleted their financial arrangements before the 
financial disturbances of last fall. 

On the other hand, it will be seen upon an ex- 
amination of our map that the relative positions 
of the centers of greatest activity have changed 
but little. The majority of the lines penetrate the 
mineral regions or form seaboard connections for 
lines which do. The larger number of these pass 
through rich and undeveloped sections of the 
country and will supply needed facilities, and their 
construction 18 in many cases only a matter of 
time. Moreover, it is to be remembered that the 
present figures are compared with those of a year 
in which the industrial activity was unusuaily 
great, and during which more miles of railway 
were constructed than at any time since 1887. 

Taking the work asa whole, it is probable that 
the decrease is due more to the stringency of the 





money market than toa lack of oppertunity for the 
profitable construction of railway lines. While 
money can be secured on call or short time, long- 
time loans are difticultto obtain. This necessarily 
effects railway construction more than most other 
industries. At the same time the tendency to 
build lines to develop prospective ‘‘ commercial 

centers” has been especially prominent in the sec- 

ticn of country under consideration, and the finan- 

cial stringency will do good werk in weeding out 

these wild-cat enterprises. Railways can _ profit- 

ably be constructed in many sections of theSouth, 

and probably will be constructed, but experience 

with railway ‘‘booms” in other sections of the 
country should teach us that none such are wanted 

here. 

Considering the work by states, it is seen that 
Georgia leads both in mileage completed and un- 
der construction this year and in the mileage 
projected for future construction. Alabama, 
North Carolina and Virginia follow Georgia in the 
order named, each having a large mileage under 
way. Work is also quite active in Tennessee. 
West Virginia and Kentucky lie wholly or partly 
outside the limits of our map, and were considered 
in connection with our map showing construction 
in the states east of Chicago, published April 12. 
They belong, however, to the South in the nature 
of their development, and are thus included m our 
totals. 

An inspection of the map will show that the 
various projected lines may be roughly divided 
into two clesses. The first includes lines projected 
in and around the mineral regions, and intended 
largely to develop the local traffic, and the second 
lines, generally longer, intended to form seaboard 
connections for the first. The lines under way in 
central and northern Alabama, and eastern Ten- 
nessee, and in western Virginia and North Caro- 
lina belong to the first class, and those in South 
Carolina, Georgia, and, to a less extent, Florida, to 
the second. 

Work in Virginia and North Carolina is con- 
fined largely to the western sections of those 
states. Both the Norfolk & Western and the Rich- 
mond & Danville “systems have completed or are 
building short branches to develop the local traffic. 
The former company bas completed an important 
connection with the Cumberland Valley Branch of 
the Louisville & Nashville R. R. in western Vir- 
gimia and has under way a line to connect with the 
northern extension of the Cape Fear & Yadkin 
Valley R. R. at the North Carolina line. The 
Richmond & Danville has nearly completed its 
western North Carolina Branch toa connection 
with the Marietta & North Georgia R. R. at 
Murphy, N. C.,and has a line well under way be- 
tween Danville. Va., and Mooresville, N. C., and 
another projected to Bristol, Tenn. Among the 
other more noticeable lines in this section are the 
French Broad Valley R. R., the Ashville & Bristol 
R. R., the Bristol, Elizabethtown & North Carolina 
R. R., penetrating the Cranberry mineral district, 
and the Danville & East Tennessee R.R.and the Vir- 
ginia & Kentucky R. R., projected from Danville, 
Va., west to connections with Northern roads at the 
Tennessee and Kentucky lines. The Charleston, 
Cincinnati & Chicago R. R. has completed a short 
extension in North Curolina this season and has 
lines partly completed hetween Marion, N. C., and 
Minneapolis, Va., and Blacks, N.C., and Augusta, 
Ga. The road is now in the hands of a receiver, 
and efforts are being made to secure the const1uc- 
tion of the uncompleted links. 

In South Carolina the Charleston, Sumter & 
Northern and the South Bound companies are 
actively pushing work on their respective lines, 
and the old Carolina, Cumberland Gap & Chicago 
R. R. has begun work on an extension from Edge- 
field to Abbeville. The Carolina, Knoxville & 
Western R. R. Co.. which has a partly graded 
line from Augusta, Ga., to Knoxville, Tenn., has 
been placed in the hands of a receiver. 


The most important lines under way in Georgia 
are the Macon & Atlantic, the Macon, Dublin & 
Savannah, and the Georgia, Carolina & Northern. 
The first is being built by the Georgia Construction 
Co., which built the Georgia Southern & Florida 
R. R , and the Macon & Birmingham R. R. The 
company is now in financial difficulties and work 
is progressing only in a slow way. 
that arrangements 
whereby 


It is expected, 
however, 
shortly construction 
pushed. The Macon, Dublin & Savannah is a rival 
line between the same points. It is now nearly com- 
pleted from Macon to Dublin ,54 miles, but litthlework 
has been done towards the extension to Savannah. 
The Georgia, Carolina & Northern R. R. com- 
pleted a Jong stretch of track across South Caro- 
hna last year and is now vigorously pushing con- 
struction between River and At- 
lanta. It is being built in the interest of the Sea- 
board Air Line, and, when completed, will fur- 
nish that system a Western connection with roads 
centering ‘at Atlanta. Among the other more im- 
portant lines are the Middle Georgia & Atlantic, 
the Augusta & West 
Southern & 
Thomasville. 

The Savannah, 


will 
will 


be completed 
be actively 


the Savannah 


Florida and the Georgia 
Florida extension from Tifton to 
Americus & Montgomery, the 
Central Rh. R. of Georgia and the Chattanooga 
Southern have each completed a long stretch of 
track in Alabama this season, and the Montgom- 
ery. Tuscaloosa & Memphis is slowly pushing work 
The 
other work is confined to the northern and eastern 
portions of the state, and consists mainly in short 
lines penetrating the mineral regions tributary to 
Birmingham. 

In Florida 
work in progress in the central and western por- 
tions of the state. 
scribed 


on its line from Montgomery to Tuscaloosa. 


there is a considerable amount of 
The lines are sufficiently de- 
in the detailed list. Construction in Mis- 
sissippi is confined to the extension of the Gulf & 
Chicago R.R. to Hattiesburg. Of the lines sur- 
veyed the Mobile, Jackson & Kansas City, the 
Nashville & Mississippi Delta and the Memphis & 
Atlantic are the most important. There is but 
little prospect of work being begun on any of these 
this season. 

The more important lines under way in Ten- 
nessee are the Paducah, Tennessee & Alabama, 
the Tennessee Midland, the Decatur, Chesapeake 
& New Orleans and the Nashville & Knoxville. 
The first named has laid a short stretch of track 
this year and is pushing work on a further exten- 
sion. On the others work is practically at a stand- 
still. Of the less pretentious lines the Louisville 
& Nashville has a line under construction in the 
western part of the state and the Morristown & 
Cumberland Gap is grading a Kne from Morris- 
town northeast. The other enterprises are suffi- 
ciently described in our detailed list. 

Taking the work at a whole, it is seen, that while 
construction is Jess active than it was a year ago, 
limes are in most cases projected to supply 
needed facilities and will prove profitable addi- 
tions to the railway system of the South, 


To the North Pole, via Greenland. 


Mr. Ropert E. Peary, Civil Engineer, U. 8S. 
N., has s.arted on his adventurous expedition to- 
ward the North Pole through the interior of Green- 
land. In a _ private letter received just before 
his departure, Mr. PEARY temarks that the 
chance of the continent of Greenland extending 
unbroken to the North Pole is very small indeed ; 
and while a more or less scattered archipelago may 
connect Greenland with Franz Josef Land, there 
are circumstances opposed even to this. On the 


southern extremity of Robeson’s Channel, sepa- 
rating Grinnell Land from Greenland, there isa 
meeting of the tides, one coming from the south 
and the other from the north. The tide from the 
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north is a north Atlantic tide, and it has pre- 
sumably rounded the northern terminus of Green- 
land. This circumstance and the general trend of 
the eastern and northwestern coast lines of Green- 
land point almost conclusively to the termination 
of that continent at some distance south of the 
Pole. 

This expedition promises to be both a most in- 
teresting one from the route selected, and of great 
geographical value in gathering information from 
a country as yet unknown. As Mr. PEARY says 
in the letter referred to, it is idle to attempt to 
guess what ought to or might be found in Green- 
land simply from the teaching of analogy or the ap- 
plication of scientific laws. Baron NORDENSKJOLD 
proved conclusively (on paper) that an ice-cop cov- 
ering all inner Greenland was a physical impossi- 
bility; and while there was undoubtedly a fringe of 
ice along the coast-line, the interior should be open 
and perhaps covered by forests, and he confidently 
expected to find therein the remains of the Norse- 
man’s rule, in the days of Eric the Red, perhaps. 
Yet when he upset his own theory by an expedi- 
tion, starting in from the east coast and only ascend- 
ing as high as about 69° north, he found that the 
interior ice-cap was there. Gen, GREELY, on the 
other hand, found the northern part of Grinnell 
Land, as far north as 82°, free from ice; and now 
theorists are not wanting who prove ‘ conclu- 
sively” that the same condition of affairs must 
exist for Northern Greenland. 

PETERMANN, the greatest geographer of modern 
times, and belonging to a nation noted for delv- 
ing to the primordial atoms in all they undertake, 
also made a mistake. He showed ‘‘conclusively,” 
too, that by all terrestrial laws and analogies 
Greenland must be a continent extending across 
the Pole and terminating in Wrangel Land. He 
died in that belief; and yet Wrangel Land is now 
known to be but a small island, with nothing in 
the form of land in sight to the north. 

Few realize that a vast region, covering over 
1,500,000 square miles, lies about the North Pole, 
which has never been as yet visited by man. This 
leaves a wide margin for theory and guessing. 
North of latitude 80° there are only two points of 
land that have ever been explored; the north of 
Grinnell Land, on one side, and Franz Josef 
Land, bordering the European continent. Gen. 
GREELY'S expedition, in 18~2, touched 83° 24' 
north, the highest point ever reached; and the 
PAYER-WEYPRECHT expedition of 1874, which 
discovered Franz Josef Land, ascended to 82° 5’ 
north latitude. The English explorers, Captains 
NARES and STEPHENSON, in 1876, planted their 
flag as far north as 83° 20; but this flag was 
proudly carried off by GREELY and rescued along 
with his party. Capt. PARRY, however, as long 
ago as 1827, sailed north of Spitzbergen to 82° 25 
north latitude, but did not find land. 

Of the interior of Greenland, which Mr. PEARY 
proposes to traverse, very little is known at all. 
The few explorers who have attempted to pene- 
trate to this region report simply a desolate’waste 
of ice after the mountains of the coast are passed. 
NORDENSKJOLD, who reached an_ elevation of 
6,600 ft. above the sea, by a gentle slope, found no 
land appearing—nothing but an unbroken ice 
field covered with about 4 ft. of snow. The Danish 
expedition of 1878 found this snow difficult to 
travel through, and they were at times in great 
peril from hidden crevasses of great depths. Alto- 
gether it is a very unpromising land to explore, 
and the scientific world can only hope that the 
present expedition, which commences its labors as 
high north as 76° of latitude, may retugn in safety 
and without the sad experience of Gen. GREELY’S 
party in a comparatively less desolate region. 

Dr. NANSEN, the Norwegian explorer, whv has 
already headed an expedition to Greenland, is 
also planning to reach the North Pole, but by a 
different route. He proposes to take a ship of pe 
culiar construction through Bering Strait and 





then toward the New Siberian islands, whence 
he expects to meet a current that will guide him 
to an open Polar Sea. 

Dr. NANSEN has little confidence in a land jour- 
ney to the extreme north, and his objections seem 
well founded. His own trip demonstrated the 
feasibility cf land travel when sufficient provision 
is made for food and clothing. But he says the 
sledge-bouts used on land are not suitable for a 
voyage by sea, and the animals used for pulling 
them could not be takenon board. Consequently, 
if the expedition ever reached an open sea, the 
alternative would be presented of either turning 
back, or of abandoning the animals and of thus 
cutting off hopes for a return by the same means. 
Such an expedition would also require considera- 
ble force to convey the needed supplies ; and, in 
case of disaster, its track would be exceedingly 
difficult to follow, as it would be impossible to 
foresee what route it might be forced to take by 
the condition of the ice. 

As we.understand Mr. PEARY’s intention, how- 
ever, he has little or no hope of reaching the North 
Pole, or even approaching it closely. His main 
object is to discover what there is in the extreme 
north of Greenland, as far as that continent itself 
will carry him. He takes with him on this tripa 
very small party, five in all, we believe, and will 
first establish a line of provisioning stations as far 
north as possible before setting out on his journey 
proper. The sleds will be drawn by hand, and the 
men themselves will use the Norwegian ski. He 
will thus have to deal with a minimum of supplies 
on his extreme northward march, and on his re-) 
turn will replenish from the stations established. 
Judging from the trend of the upper end of Green- 
land, as we know it, he should succeed, all other 
things being well and the icy plateau reaching to 
the end, in passing further to the north than Gen. 
GREELY, and consequently further north than 
has yet been attained. This would be sufficient 


honor for any man, aside from the valuable data — 


that will be brought back relating to this now un- 
krown land. Mr. PEARY is not inexperienced in 
Arctic travel, for he has been there before ; and 
his plans are laid, and will be doubtless carried out, 
in the light of this previous experience. He is 


going deliberately to work, with a full apprecia-. 


tion of the difficulties and the dangers of his plan. 
He and his companions brave these dangers in the 
interest of the advancement of geographic and 
scientific knowledge, and the rest of the world can 
only wish them success in their enthusiastic labors 
and a safe return—and wait. 


CORRESPONDENCE. 


Notes on English Railways: Overcrowding of 
Trains. 





LONDON, England, May 21, 1891. 
TO THE EDITOR OF ENGINEERING NEws: 

Srr . In the article on the Metropolitan Railway, of 
London, in your issue of May 2, it is stated that “ over- 
crowding is rare, the laws and regulations on this point 
being pretty well enforced in England.” If you could 
travel cn the Metropolitan Ry., the Midland Ry. local 
lines or the North London Ry. from Dalston Junction to 
Broad St., between 8 and 9 A. M. or6 and7 P. M., I think 
you would alter that opinion. When traveling daily 
from Highgate Road station to Aldergate St., in the city, 
it was quite an exception to get a seat, even the guard’s 
van in the middle of the train being filled with passen- 
gers standing, and it was just the same in the evening. 
This overcrowding is general on many of the local and 
suburban lines, and how can the officials interfere? If 
they did, the crowds on the platforms would increase, so 
they are only too glad to get the people off by the trains, 
and unless a very vigorous complaint is made they do not 
trouble to see the regulations carried out. In fact, on 
the Midland Ry. it is not painted up in the compartments 
how many passengers are intended to sit on each side. 
The ordinary number in second and third class carsis 5 
on each side, or 10 to a compartment, but more than once, 
when a row was made about overcrowding and the guard 
was applied to, he stated that six could easily sit 
each side, although as a matter of fact it was a tight 
squeeze. F. T. T. 


The Greytown Jetty. 


To THE EprrorR oF ENGINEERING News: 

Str: The diagnosis presented in your issue of May 30 a® 
tothe origin of the bar and the efficiency of the jetty at 
Greytown is another confirmation of the principles set 
forth in the papers read before the American Philosophi- 
cal Society in December, 1887, and the American Socie‘y 
of Civil Engineers in June, 1890, showing the importance 
of controlling the littoral drift rather than of attempting 
to concentrate the ebb currents over an outer bar. In a 
consultation with Chief Engineer MENOCAL, before these 
works were projected, it was stated that by arresting the 
westward motion of the sand forming the bar by a single 
jetty near the eastern end of the bar a good channcl 
could be formed and maintained across it, while two jet- 
ties would be unnecessa: y. 

This plan has been carried out in substance, and the re- 
sults are remarkably satisfactory. The same plans were 
presented to the Board of Engineers at New York in Feb- 
ruary, 1888, but were rejected on the ground of their im- 
practicability, and the opportunity to apply them to some 
of the important alluvial harboss of the country has 
therefore been lost, while the inefficient twin-jetty plan is 
continued to the injury of the ports and at great expense 
to the country. 

The cyclic character of the movement and the prepon- 
derance of the external forces which mold this bar are 
very well described in the contribution of the editor, and 
make it one of the typical cases referred to in the Physi- 
cal Phenomena of Harbor Entrances. 

Lewis M. Haupt, M. Am. Soc. C. E. 


A Correction. 


New YORK, June 2, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Str: Our attention has been called to a statement on 
page 183 of your MANUAL OF AMERICAN WATER-WORKS, 
under the sub-head, “Stapleton and Edgewater,” which 
is wholly in error and does us great injustice. It is as 
follows: 

“Distribution—(In ’84) Mains, spiral welded iron, 13 miles; 
afterwards replaced by c. i.” 

As this statement has done us injury please correct it in 
accordance with the facts, whatever they may be. 

There were no spiral-welded tubes of any kind made in 
1884. The Spiral Weld Tube Co. was not organized until 
1887, and did not begin producing until two years later. 
No spirally welded tubes were ever made of iron, except 
experimentally, steel being the material of all which 
have been sold. None were used in any part of the Sta- 
pleton and Edgewater system, and, so far as we are aware, 
none have ever been replaced by cast iron or other sub- 
stitute. Respectfully, 

The Spiral Weld Tube Co., 
James C. BAYLES, President. 





{The mains were reported for the MANUAL as 
“ sheet-iron spiral pipe,” and inadvertently appeared 
as spiral-welded iron. Mr. BAYLEs’ letter makes it 
evident that his spiral-welded pipe could not have 
been in question, and we can only trust that this ex- 
planation will set the matter in its proper light.— 
Ep. Ena. NEws.] - 


Notes on English Railways. 
(Continued from page 494.) 


LONDON & SOUTHWESTERN RAILWAY, 


Locomotives.—In cofnection with the article on 
this road on pp. 382 and 478, Mr. W. Apams, Loco- 
motive Superintendent, states that he prefers out- 
side cylinders for express passenger engines, with a 
truck in front, as the working parts are more access- 
ible than in the case of inside cylinders, while the 
absence of a crank on the driving axle enables a 
longer firebox to be used. For freight engines with 
six wheels, all coupled, where the whole weight of 
the engine must be utilized for driving, inside 
cylinders are more convenient. The green color for 
the engines is considered brighter than the brown 
formerly used, but no other reason for the change 
is given. 


All the railways thus far described in this series 
of articles have been the main trunk lines and the 
London local lines, all having heavy traffic. In the 
present article some particulars are given of a few 
of the smaller lines. 


BRISTOL PORT RAILWAY. 

This isavery short line, having only about 6 
miles of single track, with passing places at sta- 
tions. It was originally built (about 1863) for pas- 
senger traffic only, having noconnections. It starts 
from a smal] station on the outskirts of the 
city of Bristol, and follows the course, of the River 
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Avon to the village of Avonmouth at its entrance to 
the Bristol Channel. Some years after the road had 
been in operation a large dock was built at Avon- 
mouth by a company, in competition with the Bris- 
tol city docks, and this led to the construction ofa 
line known as the Clifton Extension Ry., to connect 
the dock with the railways entering Bristol. A 
portion of the Bristol Port Ry. was utilized, and 
eventually the whole line was acquired by the Great 
Western and Midland railway companies, and 
turned over to them on Sept. 1, 1890. An extension 
j8 projected from the present terminus through the 
city to connect with the harbor railway. Under 
American management a summer excursion resort 
would probably have been established at Avon- 
mouth. The dock has now been acquired by the 
city of Bristol. The route of the line and its con- 
nections are shown in Fig. 67. 

Track.—The line is laid with flange or T rails, and 
the part not used by the through freight traffic is 
very light, but good enough in general, with some 
exceptions, for the extremely light traffic which it 
carries. The exceptions noted comprise short sec- 
tions of very dilapidated track, with rails badly 
worn, broomed and battered, some of them having 
pieces split off the ends and sides of the heads. In 
some cases there isa space of %-in. between the 
rail ends. The ordinary rails are about 4% ins. 
high, 4% ins. width of base, 2% ins. width of head. 
They are laid with square, suspended joints, spliced 





Fig. 67, Map of Bristol Port Ry. and Clifton Extension 


Ry.; Bristol, England, 


by plain splice bars 16ins. long, 2%{ ins. deep, with 
4 bolts %-in. diameter, baving heads either round 
or 1, ins.square. The nuts are on the outer side 
of the rail. The inner bars have circular holes. 
The two middle bolts are spaced 4 ins. c. to c., and 
the wuter ones 3 ins. There are two spikes to each 
rail on every tie, the older ones having rectangular 
and the newer oues tee-shapec heads. Some of 
them have been partly pulled out even under the 
light traffic. Fang bolts are also used, as shown in 
Fig. 68, in which A is the arrangement used on some 
shoulder ties, and B that used on some parts of the 
older track. The ties are generally of half-round 
section, with seats adzed out for the rail, and some 
of them deeply flange cut. The newer ones are creo- 
soted. They are irregularly spaced, from 30 to 36 ins. 
c. toc. at joints, and 42 ins. intermediate. Some of 
them are so much out of place as almost to come 
under a joint. The old track has 7 ties toa rail 
length of 18 ft.,and new 30-ft. rails have 10 ties. 
The ballast is of limestone, in very large pieces, 
level with the tops of the ties and rounded off from 
their ends. A special and interesting feature of the 
old track is the use of tie rods at curves. They are 
round rods about }j-in. diameter, with 2 nuts 
on the outer side of the rail, and are placed at the 
joints and middle of the rails. Those at the joincs 
take the place of one of the splice bolts of each 
joint, and at the middle of the raila piece of splice 
bar 31 ins. long is placed on the outer side of the 
rail for the nuts to bear upon. Between Avonmouth 
and the junction there is a pretty good track of 
flange rails with spikes and fang bolt fastenings, as 
shown at B, Fig. 68, except that the clamps are 2!4 
ins. instead of 2 ins. square. On a bridge at Sea 
Mills the rails are carried on longitudinal timbers, 
with iron and wood shims to prevent flange cutting. 
It is probable that the other part of the track will 
now be thoroughly overhauled. 

Locomotives.—The line has been worked by small, 
old-fashioned tank engines with 6 wheels, having 
the 4 rear wheels coupled. The cylinders were in- 
side the frames, placed very low down under the 
smokebox. The coupling rods were of round sec- 
tion. At the end of the run the fireman would walk 
along the running board and place a damper like a 
large stove lid on the top of the smokestack. A 
Great Western Ry. tank engine of similar type, but 


much larger and of modern construction, is now also 
used. 

Rolling Stock.—This consisted of small four-wheel 
cars of cheap and light construction. The traftic is 
mostly third class, consisting of dock laborers and 
the “‘ volunteer” soldiers to or from the rifle range 
at Avonmouth. There isa little first-class saloon car, 
about 20 ft. long, which is quite a curiosity, and of 
which a sketch is given in Fig. 69. It is upholstered 
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Fig. 68. Bolt Fastenings for Flange Bristol 


Port Ry., England. 


in dark blue cloth, but is in a very dilapidated condi- 
tion. It is divided into 2 compartments, one of 
which is for smokers. 


CLIFTON EXTENSION RAILWAY. 

This is the line already referred to as having been 
built (about 1870) to connect the Avonmouth dock 
with the railways at Bristol, and its route is also 
shown on Fig. 67. West of the Clifton Down 
station there is a long tunnel through limestone. 
Near the river end it comes near the face of a ver- 
tical cliff, and a narrow branch tunnel was therefore 
driven to the face, and the debris dumped intoa dis- 
used quarry below, the branch tunnel being after- 
wards closed by an iron grating. Originally the 
tunnel was unlined, and the inspectors of the Board 
of Trade refused to sanction the opening of the line. 
The company claimed that this work was unneces- 
sary and beyond its means, so that for several years 
the line was not operated for passenger traffic be- 
yond Clifton Down, although freight trains were 
run through—about two trains per day. Eventu- 
ally, however, the tunnel was lined, and the road 
opened for regular traffic. The road is operated by 
the Great Western and Midland railway companies, 
the traffic consisting of light passenger trains 
hauled by tank engines, and freight trains hauled 
by engines with six wheels, all coupled. 

Track.—Between Bristol and Clifton Down the 
line is laid partly with the Great Western Ry. and 
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Fig. 69. Old Saloon Car; Bristol Port Ry., England. 

partly with the Midland Ry. standard type of track, 
with bull head rails in chairs on cross ties. From 
Clifton Down through the tunnel and to the junc- 
tion with the Bristol Port Ry. there is a double 
treck of heavy flange rails about 5 ins. high, 54 ins. 
width of base, and 244 ins. width of head. They are 
laid with square suspended joints, spliced with 
plain splice bars 18 ins. long, with 4 button-head 
bolts %-in. diameter, spaced 4\¢ ins. c. toc. and with 
nats 1% ins. square on the outer side of the rail. 
The rails are 23 ft. long, with 9 ties to a rail length, 
the ties being spaced about 27 ins. c. toc. at joints, 
and 30 to 32 ins. c. toc. intermediate. The ties are 


9 ft. x 10 ins. x 5ins., and are creosoted. Some are 
flange cut. The ballast is of broken stone, nearly 
level with the tops of the ties and extended well be 
yond theirends. In the tunnel it is level from wall 
to wall. The rails are fastened to the ties by spikes 
and %-in. fang bolts, the latter passing through }4- 
in. holes in the rail flange, with the 1\-in. square 
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head screwing down on the flange. Each rail has 
spike and a bolt to each tie, and the fastenings are 
arranged alternately with both bolts inside and 
both spikes outside, and vice versa’ On curves 
every other tie has 2 spikes on the outer side of the 
outer rail, and 1 bolt on the inner side; the alternate 
ties having I spike and 1 bolt to each rail as usual. 
From the tunnel there isa down grade of 1 in #4 
(1.56°) on a sharp curve tothe junction. At the foot 
of this grade, on the uptrack, there is a derailing 
switch and a short piece of track leading into a bank, 
to prevent accident in case of a train breaking or 
running back. The junction is laid with the Great 
Western Ry. type of bull-head rails in chairs, with 
a fang bolt on each side of each chair, the heads 
of the bolts screwing down on the chair. The 
wooden keys are on the outer side of the rai), and 
are split at one end,a thin wedge of wood being 
driven into the crack after the key has been driven 
home. The switch rods are of 1's-in. gas pipe with 
screw couplings. Beyond the junction there is a 
single track. 

SEVERN & WYE & SEVERN BRIDGE RAILWAY. 

This is mainly a mineral road, consisting of a 
number of lines traversing the Forest of Dean dis- 
trict in Gloucestershire, and serving the numerous 
collieries, iron mines, steel works and other manu- 
facturing establishments. The Dean Forest coal 
field is about 9 by 6 miles. It does not produce good 
steam coal, so that South Wales coal is used for the 
locomotives and the drawbridge engines. The main 
line commences at Berkeley, by a junction with the 
Midland Ry., crosses the River Severn by a long, 
high-level bridge to Lydney, and then runs through 
the forest to Lydbrook, where it connects witha 
line of the Great Western Ry. There are numerous 
other lines and branches, the total length being 
about 334g miles. All the lines have a very winding 
location, with frequent curves of 462 to 800 ft. 
radius, and the grades are very heavy, aggregat- 
ing several miles of lin 530 to 1 in 30 (2to 3.3%. 
The working load on 
is 320 gross tons; 
House, 7 miles, 
106 (0.94 
1%¢ miles, 


the Severn Bridge section 
between Lydney and Speech 
with a maximum grade of 1 in 
), 200 tons: thence to Serridge Junction, 

with a maximum grade of 1 in 40 
(2.5%), 100 tons; and thence to Lydbrook,4'¢ miles, 
with a maximum grade of 27%, 120 tons. On a loop 
line 6!¢ miles long, used mainly for mineral trains, 
the working load is 100 tons; the engine brings a 
train of 40 cars to the beginning of the line, and then 
takes the train up in two sections, over grades of 
2.5 and 1.06%. On the Coleford branch, 3% miles 
long, with a grade of 3.3% for 24¢ miles, combined 
with curves of 528 ft. radius, the working load is 70 
tons. An interesting feature of this line is that it 
has two switchbacks; one at the junction of the 
Coleford branch, and the other at Serridge, on the 
through line to Lydbrook. The line is operated bv 
Tyer’s electrical train tablet system. The tablet is 
inclosed in a leather pouch to which is attached a 
wire loop. Asatrain enters a section the signal- 
man holds out the poueh from the window of his 
cabin, and the engine driver catches the loop on his 
arm. At the end of the section the driver hangs the 
pouch by the loop overa bracket on a post at the 
side of the track. 

Track.—Some parts of the line are laid with track 
of the ordinary English type, with double-head rails, 
and in other parts with flange rails carried-on iron 
chairs to prevent the rails from cutting the ties or 
spreading. The track was described in detail in 
ENGINEERING NEwWs, July 7, 1888, in an abstract of 
the writer's paper on “English Railway Track.” A 
number of quarry lines in this neighborhood are laid 
with angle iron rails 4 ins. wide and 2'¢ ins. high on 
stone blocks. The vertical legis on the inner side 
of the track, and the cars have wheels with narrow 
flangeless rims. Some of the rails are 3 ft. long, 
with a notch in the end for the spike. There are 
also longer ones, 12 ft. long, carried in cast-iron 
chairs. Channel rails, with the tops of the vertical! 
legs notched or cogged, are used occasionally on 
eurves. A cross-section of both kinds of track is 
shown in Fig. 70. 


Locomotives.—The line is worked by side tank 
engines, with outside cylinders and six wheels, all 
coupled. The freight engines have 16-in. cylinders. 
The engines have independent brakes. but the engine 
driver h2s control of the brakes on the cars of pas- 
senger trains by means of acord. The Lechatelier 
brake was used at one time, but bas been given up, 


















































and some of the engines are now being fitted with 
Eames vacuum brake, Coal trains coming down the 
grades of 2.5% stop at the summit andthe brake 
levers are pinned down on about every third car, the 
rule being that the engine must steam alittle to start 
down the grade. The engines are painted a light 
yellowish green. 

Rolling Stock.—The passenger equipment consists 
of short cars of very light construction, carried on 
wheels, and having the body divided into 
4 compertments, or 3. and a baggage compart- 
ment. Toney are painted a sepia brown, with yellow 
lettering. The Clark chain brake (non-automatie) 
is fitted to the passenger cars, andit is used at all 
stops. The grinding of the wheels, the noise and 
vibration of the cars and their lurching motion on 
the curves make riding very unpleasant. This is due 
mainly to the use of such small, light cars. Some 
large Midland Ry. cars on four-wheel trucks are run 
over the line, even on the Coleford branch, with its 
528 ft. reverse curves, and ride much more quietly 
and steadily. 


i spoke 


Severn Bridge.—This bridge was commenced in 
1875 ana opened in 1879. It is a single-track through 
brilge, with riveted bowstring girders. Each pier 
consists of a pair of cast iron cylinders filled with 
concrete and connected by bracing. The cylinders 
are 7 to LO ft, diameter, and are sunk to bed rock. 
On the channel span piers the compressed air system 
was used, with pressures of 15 to 30 lbs. For driving 
piles for temporary work an \merican gunpowder 
pile-driver was used at one time, but was abandoned. 
The depth from high water to rock was from 40 to 70 ft. 
The rise of water at spring tides was 30 tt. in 2 Lbours, 








Fig. 70. Quarry Lives with Angle-lron Rails on Stone 


Biocks; Glou «stershire, England 


and the current 10 miles per hour. The spans were 
as follows, beginning at the south end: Swing span 
over the Gloucester & Berkeley Ship Canal, 196 ft.; 
13 spans of 134 ft., 5 of 171 ft., 2 of 327 ft. (over 
the navigable channel), and 1 of 134 ft., a total 
of 2l-spans and 3,335 ft., exclusive of the draw 
span. There is no approach on the south, the 
railway running from a cut directly onto the 
hut at the north end is a masonry 
viaduct of 18 arches, 70 ft. high, with an elliptical 
arch 52 ft. span across the Great Western Ry. The 
width of the river at this point is 3,555 ft , and the 
tutal length of the bridge, including the draw and 
the north approach, is 4,161 ft. The top and bottom 
chords of the spans are connected by vertical mem- 
bers which carry the cross girders. Small longitudi- 
nal girders between the cross girders support the 
rails, and the flooris made of plate-iron decking. 
The higher parts of the main girders are connected 
by cross bracing. The girders are painted a pale 
yellow or buff, and the piers chocolate brown. The 
track consists of rails of bridge section bolted to 
longitudinal timbers by fang belts passing through 
the flanges. Inside angle-iron guard rails are also 
bolted to the longitudinals. Transoms or cross tim- 
bers are placed at intervals between the longi- 
tudinals and between the girders and longitudinals. 
The draw span is built for a double track, and has a 
center pier, the part over the canal being balanced 
by a part projecting over the foreshore of the river. 
Its weight is between 400 and 500 tons. The abut- 
ments and circular swing pier are of masonry. The 
draw is carried on a turntable with 23 conical rollers. 


draw, 


The turaing machinery is driven by a double 
cylinder, borizontal, 20 HP. steam engine and 
a vertical tubular _ boiler. This plant is 


situated in « house built over the tracks, anda 
duplicate engine and boiler are provided, the two 
being used for alternate fortnights, The power is 
transmitted to the turning and locking machinery 
by a friction gear and worm. Whenthe draw is 
swung into position for railway traffic, a catch is 
lowered which makes an electrical connection, and 
rings a bell in the engine house, indicating that the 
bridge is in position for locking. Two screws, one on 
each side of the bridge under the flooring, driven by 
bevel gearing, then force out a horizontal locking 
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bolt and a wedze at each end, the screws having a 
right-hand thread on one end and aleft-hand thread 
on the other. The wedges project from the sides of 
the ends, and raise the bridge when driven home to 
a bearing. The locking bolts enter sockets in the 
abutments. The locking apparatus is interlocked 
with the signals, so that a “track clear” signal can- 
not be given unless the draw is insafe position. Mr. 
Gro. W. Kretrne. M. Inst. C. E., was one of the 
principal engineers of the bridge, and is now the 
Chief Engineer and General Manager of the whole 
railway. 

MIDLAND & SOUTHWESTERN JUNCTION RAILWAY. 

This is a north and south line about 63 miles long, 
intended to connect the London & Southwestern Ry. 
at Andover with the Great Western Ry. at Swindon 
and the Midland Ry. at Cirencester. From Andover 
to Marlborough and Swindon it is operated by the 
London & South western Ry., and Great Western Ry. 
trains also run from Swindon to Marlboreugh. The 
line is operated on the train staff system, and sema- 
phore signals are also used. The water tank at 
Marlborough is filled by a horse-power pump, the 
horse walking in a circular path. 


Track.—The line is single track, laid with Krupp . 


steel flange rails made in 1881. At joints they rest 
on iron tie-plates, one side of the flange being held 
by alug on the tie-plate, and the other by a ciamp 
and fang bolt. On other ties each raii has a spike 
on one side, and a clamp and bolt on the other, the 
spikes being placed both inside and both outside 
alternately. Some of the bolts have the heads and 
some the nuts on top. The joints are supported, 
spliced with plain splice bars,with four bolts having 
the nuts on the inner side of the rail. The ballast is 
of flint and coarse gravel. Iron distance posts are 
used, similar to those of the Great Western. Ry,, Fiz 
5, p. 174. On bridges, longitudinal timbers are all 
A side track was noticed which had a derailing 


switch to prevent cars from fouling the main track, - 


The line is well fenced with a fence of five wires 
carried in grooves in wooden posts. Farm and cross- 
ing gates are strongly built of wood, and are painted 
white, with ‘Shut the Gate” painted in black on 
the top rail. On each gate is an iron plate with re- 
ferences to by-laws and penalties respecting farm- 
gates, but these plates are merely aformality, and are 
generally rusty and illegible. The stations are very 
plain, built of brick, with freestone trimmings. The 
platforms are graveled, and edged with blue coping 
bricks, and sometimes paved with the same in front 
of the station building. 

Locomotives.—The line is worked by light side- 
tank engines. 

Rolling Sfoek.— As on most lines of this character 
which are operated by main line companies, the 
equipment consists of the operating company’s 
oldest and commonest rolling stock, and there is a 
very unpleasant transverse motion of the cars when 
running at any speed. The London & Southwestern 
Ry. third-class cars have uncomfortable seats, with 
thin cushions and a strip of padding along the par- 
tition. The interior is painted and grained yellow, 
with the roof white. The lamp globes sometimes 
contain 2 or 3 ins of dirty oil that has leaked in 
from the lamp. In each partition is a small disk of 
glass, by whieh passengers are supposed to be able 
to give an alarm to other passengers in case of an 
attempt at assault or robbery. 

(To bercontinued.,) 





Legal Decisions of Interest to Engineers. 


Fires on Railway Right of Way.--The act of a railway 
company in starting a fire on a bed of peat, upon whic 
its track is laid, at a season of great drought, is # posi- 
tive wrong, which renders it liable for injury to 
adjacent property. The fact that the plaintiff's land was 
not the first to be reached by the fire will not prevent a 
recovery. (Louisville, N. A.& C. Ry. Co. v. Nitsche, 
Supr. Ct. Ind., 26 N. E. Rep. 5!.) 


Condemnation Proceedings.—The charter of the city 
of St. Paul authorizes the city to acquire, by condemna- 
tion, easements for slupes in grading stieet. ‘To make 
proceedings for taking private property for public use 
valid. personal notice to the owner 1s rot a constitutional 
requisite. A description of the land to be taken in the 
notice required by tne charter of defendant is sufficient, 
if from what it contains, and the facts which the owner 
is charged with notice of, he is apprised of what prop- 
ezty is proposed 'o be taken The owners of lots fronting 
on a street are charged with notice of the street grades, 
wher established as proviijed in defendant's charter, and 
the profiles are filed as therein required. Although an 
easement for a slope for a street grade may be abandoned 
by defendant, 2n intention to abandon will net be estab- 
lisbed by the mere fact that defendant built « retaining 
wall along the street line.—(Kuschke vy. City of >t. Paul, 
Supr. Ct. Minn., 47 N. W. Rep., 786) 
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Statistics Showing the Progress and Prospects 
of Railway Construction in the Southern 
States. 


(WITH MAP NO. 36.) 


VIRGINIA.— Existing Roads. 


1. Abingdon Coal & Tron.—Under construction, 
Abingdon to Damascus, 15 miles. Surveyed Abingdon to 
Mendota, 24 miles. Chief Engineer, J.C. Watson, Jr, 
Abingdon. 


2. Atlantic & Danville—Track laid in 1899, Buffalo 
Junction to Buffalo Lithia Springs, 4 miles; Bellfields to 
Hitchcocks, 8.25 miles; Savedge to Allcott’s Mills, 6 miles; 
Mayo to North Carolina line, 10 miles. 


3. Baltimore & Ohio.—Projected, Lexington to Roa 
noke, 50 miles. 


Chesapeake & Ohio.—Track laid in 1890, branch to 
Ricch Patch mines 6 miles. Craig Mineral R. R.—Eagle 

tock toward New Castle, 5 miles. Track laid since June 
1, 1891, point 5 miles from Eagle Reck toward New (astile, 
15 milks. Under construction, end of track to New Castle, 
5 miles.—Covington-Warm Springs Branch.—Track laid 
since June J, 1891, Covington north, 10 miles. Under con- 
struction, end of track to Warm Springs, 14 miles. 

4. Danville & East Tennessee.—Under construction, 
Bristol, Tenn., to Damascus, 27 miles. Surveyed, Damas- 
cus to Danville, 150 miles. Chief Engineer, T. Wain-Mor- 
gan Praper, Norfolk. 

5. Farmville & Powhatan.—Track laid in 1890. 
Suuny Side to Farmville, 24 miles. Located, Farmville to 
Hampden Sidney College 7 miles. Projected, Hampden 
Rid» ey College to Broak Neal, 30 miles; Cumberland to 
Appomattox, 50 miles. 

6. Fincastle & Troutville.—Under construction, Fin- 
castle tosTroutville, 6.75 miles. President, E. B. Simmons, 
Fincastle; Chief Engineer, E. Grover, Newcastle. 

Glasgow Belt.—Under coutract, belt line railway at 
Glasgow, Va.,6 miles. Contractor, E D. Swift, Glasgow. 

7. Louisville & Nashville.—Cumberland Valley 
Branch.—Track laid in 1899. Cumberland Gap toward 
Newton, 30 miles Track laid since Jan. 1. 1891, end of 
track to Norton, 49 miles. Under construction, Big Stone 
Gap up Callahan's Creek, 4 5 miles. 

8 Lynchburg & Durham,.—Track laid in 1890, South 
Boston to North Carolina line, 12 miles. 

¥. Norfolk & Western.—New River, Branch.—Track 
laid in 1890, Ivanhoe to Great Outburst, 15.41 miles. Under 
construction, Great Outburst to Norta Carolina line. 20 
miles.—Track laid in 1890, Honaker to S orton, 46.5 miles; 
near Doran to mines, 1.2 miles; Richlands to wines, 4.16 
mile:; Washer to Bettie Baker, 6.28 miles. Under con- 
struction, branch up Little Tom Creek, 4 miles. Projected, 
Front Royal to Washington, D. C., 70 miles 

10. Orange & Keys ville—Surveyed, Keysville to Arvon, 
50 miles. Projected, Arvon to Gordonsville, 50 miles. 
President, John Goodwin, Baltimore, Md.; Chief Engi- 
neer, W. A. Dafter, Farmville. 

Petersburg & Asylum,.—Under construction, Peters- 
burg .o Maloaca, 0.75 miles. President, Geo. Beadle, 
Petersburg. 


Richmond & Chesapeake,—Projected, Richmond to 
Wycomico, 50 miles. 

Richmond & Petersbury.—Track laid iu 1890, James 
River to Clopta, 5 miles 

Richmond & Tidewster Coal,—Track laid in 1899, 
Coalfield to Tomahawk, 5 miles. 

Richmond, Fredericksburg & Potomac.—Track laid 
in 1899. Arca to James River, 3 miles. 

ll. Roanoke & Southern.— Track laid since Jan. 1, 
1890, North Carolina line to Martinsville, 12 miles. Under 
construction, Mar.insville to Roanoke, 55 miles. 

12. South Atlantic & Ohio.--Track laid in 1890, Nat- 
ural Summit to Big Stone Gap, 21 miles. 

Staunton & West Augusta,—Surveyed, Staunton to 
coal fields, 25 miles, C.S. Dyott, 52 Wall St., New York 
City. 

Staunton Derelopment Co.—Under construction, line 
to company’s mines, 2.5 miles. 





Projects and Surveys. 


13, Bedsord & James Riv: r.— Surveyed, Bedtord ( ity 
to James River, 20 miles. ‘Secretary, W. 3. McKinney, 
Bedford City. 


14. co eae, ce Blacksburg to Roanoke 
32 miles. Presiden, J. F. Christian, Roanoke; Secretary 
W. H. Graham, Blacksburg. 

Broadway & West Virginia,—Under sarvcy, Otto- 
bine to Front Royal, 80 miles. President, Frank U. 
Steele, 38 Wail St.. New York City. 


Charlottesville & *‘ourhern,—Projected. Charlotte - 
ville to James River, 24 miles. President, R. P. Valen- 
tine. Charlottesville. 


Norfolk & Portsmouth Belt,—Projected, belt line at 
Ken and Portsmouth, 10 miles. TC. G. Eiliott, Nor- 
olk. 


Northern Neck.—Projected, Fredencksburg to Chesa- 
peake Bay, 80 miles. EK. D. Booker. Farnbam. 


15. Virginia & Kentucky.—Projected, Danville to 
Kentucky line, 210 miles. President. David 3S, Peirce, 
Wythville; Chief Engineer. A. V. Sims, Dan ille. 


Total.—Track laid in 1890, 212.75 miles. Track laid 
since June 1, 1891. 77 miles. In process of construction, 
200 miles. Surveyed or under survey, 393 miles. Projects 
of some promise, 813 miles. 

NORTH CAROLINA---Existing Roads. 

16. Albemarle & Pantego.—Track laid in 1890. Ex- 
ae to Cresswell, 4 miles; extension to Belle Haven, 

.5 miles. 


17. Asheville & Bristo!.—Surveyed Asheville to Bris- 
tol, Elizabethton & North Carolina R. R., 55 miles. 


Asheville & Craggy Mt.—Track laid since Jan. 1, 18J1. 
Asheville toward Craggy Mt.,2 miles. Under construc- 


tion, end of track to Craggy Mt., 4 miles. President, W. 
B. Gwyn, Asheville. . 


2, Atlantic & Yanville,—Track laid in 1890. Viscarel 
to Blue Wing Creek, 3.25 miles; Milton tothe Virginia 
line, 17 miles. 


18. Atlantic Coast Line —Scotland Neck Branch — 
Track laid in 1:99, Greenville to Kingston, 24 miles, Pro- 
ected, Kingeton to Jacksonville, «5 miles —Wiison & 
ayetteville R. R.—Under construction, Fayetteviile to 
Rowland, 42 miles—Washington Brayel.—3urveyed, 
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Greenville to Washington, 20 miles.—Projected, Spring 
Hope to Durham, 45 miles. 

19. Cape Far & Yadkin Valley.—Track laid in 1890, 
Roseboro to Fayetteville, 72 miles; Millboro to Ramseur, 
9.02 miles; Mt. Airy to Flat Rock, 2.02 miles. Graded, 
Mt. Airy to Virginia line, 7.5 miles. 


2. Charleston, Cincinnati & Chicago —Track laid > 
since Jan. 1, :88%. Rutberfordton to Marion, 25 miles. 
Partly graded, Marion to Tennessee line, 70 miles. 

21. Eguypt.—Track laid in 1890, Egypt to Egypt Junc- 
tion, 8 miles. 


22. French Broad Valley.—Partly graded, Asheville to 
South Carolina line, 60 miles; Mills River to Rutherford - 
ton, 40 miles. 


8. Jynchburg & Durham,.—Track laid in 1890, Vir- 
ginia line to Durham, 41 miles. 


*3. Richmond & Danriile.—Yadkin R. R.—Track 
laid in 189, Salisbury to Bilesville, 24 miles. Track laid 
since Jan. 1, 1890, Bilesville to Norwood. 17 miles.— West- 
ern North Cerolina R. R.—Track laid in 1890. An- 
drews to Toinotla, 10 miles. Track Jaid since Jan. }, 
1890, Tomotia to mile post, 12z.4, 4.4 miles.— Greensboro 
& Wilkesboro Branch. — Track laid in 1890, Siloam to 
W ilkesbo1o, 42 miles. TFrojected, Wilkesboro to Bristol, 
Tenn., 80 miles.—North Carolina Midland.—Track laid 
since Jan. 1, 191, Winston to Mocksville, 25.8 miles. 
Under survey, Danville, Va., to Winston, 70 miles; Mocks 
ville to Mooresville, 30 miles. 


ll. Roanoke & Southern .—Track laid in 1890, Dan 
River to Virginia line. 24 miles. Under survey, Wins on 
to Monroe, £5 miles, Projected, Walnut Cove toe Danbury, 
10 miles. 


234%. Seabound & Roanoke.—Murfreesboro.—Track 
laid since Jav. 1, 1891, Murfreesboro to Pendleton, 
7 miles. 

24. Southern & Western Air Line.—Partly graded, 


Shelby, north, 23 miles. Located; end of grade to Linville, 


77 miles. President, 8. McD. Tate, Morgantown. 

25. Wilmington, Chadbourn & Conway.—Track 
laid in 1890, Chadbourn to mills, 2 miles. Under construc- 
tion, mile post 2 to mile post 11, 9 miles. Projected, mile 
post 11 to Lumberton, 21 miles. 

26 Wilmington, Onslow & East Carolina, —Track 
laid in 1890, Wilmington to Jacksonville, 50 miles. Lo- 
cated, Jacksonville to New Berne, 28 miles. Chief Engi- 
neer, F. L. Pitman, Wi! mington. 


Projects and Surveys. 

27. Atlantic, Asheville & HKaltimore.—Projected, 
A lanta, Ga., to Roanoke, Va., 100 miles. President, Natt. 
Atkinson, Asheville. 

23. Rennettsrille & Gibson Station,—Projected, 
Henrcttsville to Gibson Station, 15 miles. President, F. 
B. Gibson; Secretary, C. P. Townsend; both of Gibson 
Station. 

29. Charleston, Wilmington & Northern,-Projected, 
Charleston to Wilvington. 160 miles. President, J. ©. 
McNaughton; Chef Engineer, John Runk; both of 228 
Docx St., Philadelphia. 

39. ¢ranberry & Linville,—Projected, Cranberry to 
Linvilic, 13 miles President, Hugh MacRae; Chiet En- 
xineer, J. R. Irwin; both of Linville. 

31. Fayetterille & Aberdeen,— Projected, Fayetteville 
to Raleigh & Augusta R R., 45 miles. Secretary, J. W. 
Whitehead, Fayetteville. 

82. oreensboro, Roxboro & 
Blue Wing to Greensboro, 
Greensboro. 

33. Hejffman & Troy.— Projected, Hoffman to Troy, 27 
miles. Fkresident, L. J. Jones; Secretary, D. A. McKin- 
non, both of Raleigh. 

34. Nerthamton & Hertford .—Projected, Garysburg 
to Tunis. 40 miles. President, H. W. Lewis; Treasurer, 
J. A. Burgwyn; both of Garysburg. 

35. Oxford & Coast Line .—Projected, Oxford to Wil- 
son, 69 miles. H.C Herndon, Oxford. 

36. Thomasville, Silerr Valley & Pee Dee.—Surveyed, 
Winston to Wadesboroughb, 99.25 miles. P. C. Thomas, 
Thomasville. 

37. Wilmington & Southern,.—Surveyed, Wilmington 
to Southport, 25 miles. Jas. Sanders, G. W. Williams; 
both of ‘V ilmington. 

Total.—'L rack laid in 1290, 288.79 miles. Track laid since 
June 1, 1891, 80 miles. In prvcess of construction, 354 miles. 
Surveyed and under survey, 659 miles. Projects of some 
promise, 736 miles. 


SOUTH CAROLINA,—Existing Roads. 


Eastern.— Projected» 
70 miles. ‘Thos, B. Hunt, 


18. Atlantic Coast Line.—Projected, end of track 
south of Sumpter to Augusta, 85 miles. 
38. Bishopville.—Under construction, Bishopville 


north, 20 miles. 

39. Blackville, Alston & Newberry.—Under con- 
struction, Karnwell to Allerdale, 17 miles. Projected, 
Seivern to Batesburg, 16 miles. 

40. Carvlina, Cumberland Gap & Chicago,—Under 
construction, Edgetield to Abbeville, 40 miles. Projected, 
Abbeville to Asheville, N. C., 85 miles. 

41. Curolina, Knexville & Western,—Partly graded, 
Augusta to Greenville, 106 miles. Located, Marietta to 
Knoxville, Tenn., 148 miles. Jas. J. Williams, Greenviile. 

20. Charleston, Cincinnati & Chicago,—Partly 
graded, Blacks to Augusta, Ga., 151 miles. 


42. Charleston, Sumter & Northern.—Track laid in 
1890, Eutaw ville to Pine . luff, 6 miles; Bennettsville south, 
6 miles. Track laid s nce January 1, 1891, Sumter toward 
Bennettsville, 47.2 miles. Under construction, end of track 
10 Bennitsville, 14.5 miles. 


43. Columbia, Newberry & Laurens.—Tracx laid in 
1890, Broad River to Julapa. 49 miles; track laid since 
January 1, i891, Jalapa to- Dover, 13.5 miles. 


Kast Shore Terminal.—Track laid in 1890, terminal 
line at Charleston, 3 miles. 


44. Georgia, Carolina & Northern.—Track laid in 
1860, Chester to Savannah River, 110 miles, 


45. South Bound.—Track laid in 1890, Savannah, Ga., 
to Monteith, Ga., 12 miles; track jiaid since Jan. 1, 
1890, Monteith, Ga., to the Savannah River, 19 miles, 
Campbeliton to Giffords, 7 mies. Under construction, 
Giffor’s to the Savannah River, 29 miles; Campbellion to 
Columbia, 75 miles. Chief Kkngineer, G. 0. Dole Wadley. 
Savannah, Ga. 

Projects and Surveys. 

4. Bennettsville & Society Hill.—Surveyed, Ben- 
nettsville to Society Hill, 11 miles. Chief Engineer, Thos. 
8. Lucas, Society Hill. 
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47. Cape Fear & Cincinnati.—Under survey, South- 

rt, N. C . to Greenville, 275 miles. Chief Engineer, Geo. 

. Newton, Baltimore, Md.-- Asheville, Atlanta & Knox- 
ville R. R.-- Unde: contract, Gaffuey City to Bruad River, 
2). miles. Surveyed, Broad River to Camden, 60 miles. 

48. Carolina Southern,—Surveyea. Cheraw to Sum- 
ter, 5 miles. President, W.G. Childs, Columbia; Chief 
Engineer, Wm. Moncure, Durpam. 

49. Spartanburg, Glendale & Clifton. 
Spartanburg to Cliftcn, 10 miles. J. C. 
tanburg. 

50. Walterboro & Temassee.—Projected. Yemassee to 
Pregnals, 40 miles. President, R. C. Buckley. Charleston; 
Chief Engineer, Gordon Gairdner, Augusta, Ga. 

Total.—Track laid in 1890, 174 miles. Track laid since 
Jan. 1, 18$1, 68 miles. In process of construction, 478 miles 
Survea or under survey, 406 miles. Projectaof some prom 
ise, 316 miles. 


Projected, 
Cleveland, Spar- 


GEORGIA. Existing Roads. 


bl. Abbeville & Way Cross.—Track laid in 1890, A bbe- 
ville to B.wen’s Mill, 13 miles. Partly graded, Bowen's 
Mill to Swan’s, 10 miles. Under survey. Abbeville to Fort 
Valley, 60 miles. Chief Engincer, F. C Hand, Abbeville. 

82. Albany, Florida & Northern — Track laid in 1890, 
Albany toward Cordele, 20 miles. Track laid since Jan. 1, 
1890, end of track to Cuoreele, 15 miles. 

533. Augusta & West Florida.—Under construction, 
Augusta to Lonisville, 50 miles. Projected, Blackville to 
Thomasville, 160 miles. Pies dent, C. EK, Smith; Secretary, 
J.P. Verdery, both ef Augusta. 

it. Cartersville & Gueainesville.—Partly 
Chattahoochee River to Dawsonville. 23 miles. 
Dawsonville to Cartersville, 46 miles. 
Parker N. Black, Atlanta. 

55. Central RR, of Georgia.—Track laid in 1890, 
Pembrcke to Lyons, 42.75 miles. Under survey, Ellabel to 
Oconee, 110 miles. 

56. Chattanooga, Reme & Columbus.—Projected, 
Carrollton to Columbus, 101 miles. 


37. Chattanooga Seouthern,.—Track laid in 1°90, Ten- 
nessee line to Pigeon Mt. 27 miles 

58. Cincinnati, Gerrgia & Florida, 
rison, Tenn., to Kensington, 5 miles. 
Vaughan, Gaysville. 

59. Columbus Southern.—Track laid in 189), Weston 
to Albany, 39.68 miles. 

60. Dever & Statesboro,—Projected, Statesboro to 
Reidsville, 40 miles. Pre-ident, Fred. Lockhart, Augusta. 

61. East Tennessee, Virginia & Georyia,—Projected, 
Hazlehurst to Way Cross, 40 miles. 

62. Empire & Dublin.—Partly graded. Hawkinsville 
to Grovania, 13 miles; end ¢f track to Dublin, 5 miles. 
Surveyed, Grovania to Fort Valley, 19 miles. 

63. Florilla & Indian Springs —Track laid since 
June 6, 1891, Flovilla to Indian ~prings, 8 miles. 

41. Georgia, Carolina & Northern.—Track laid since 
Jan. 1, 1891. Savannah River toward Athens 25 miles, Un- 
der construction, end of track to Atlanta, 85 miles. 


64. Georgia, Midland & Gu! f.—Track laid in 1890, in 
city of Columbus, 1.25 miles. Projected, McDonough to 
Athens, 98 miles. 


65. Georgia Southern & Florida,—Under construc- 
tion, Tifton to Thomasville, 52.8 miles.—Macon & Rirm- 
ingham R. R —'Track laid in 189), Macon to La Grange, 95 
miles. Surveyed, La Grange to Birmingham. Ala., 135 
miles.—Macon & Atlantic R. R.—Track laid since Jan. 1, 
1891, Beuton east. 12 miles. Under construction, Macon to 
Bruton, 45 miles; point 12 miles east of Bruton to Sea- 
coast, 123 miles. 

66. Macon, Dublin & Savannah —Track laid in 1890, 
Macon toward Dublin, 10 miles. Track laid since Jan. 1, 
1891. end of track to Dublin, 34 miles. Graded. end of track 
to Dublin, 10 miles. Projected, Dublin to Savannah, 120 
miles. Chief Engineer, D. B. Dunn, Macon. 

67. Marietta & North Georgia.—Svurveyed, Marietta 
to Atlanta, 20 miles. 


(8. Middle Georgia & Atlantic.—Track laid in 1890, 
Eatonton to Newburn, 32 miles. Partly graded, Newburn 
to Covington, 6 miles; Newburn to Social Circle, 10 miles. 

jected, Katonton to Savannah, 170 miles. Chief Engi- 
neer, L. W. Robert, Monticello. 

69. Millin & Southern.—Graded, Thrift to Millin, 11 
miles. 

70. Savannah, Americus & Montgomery.—Track 
laid in 1890, Oconee River to Lyons, 20 miles; Louvale to 
Alabama line, 13.65 miles. 

71. Smithsonia & Dunlap.—Track taid in 1890, Dunlap 
to Smithsonia, 10 miles. 

Wadley & Mt, Vernon.—Track laid in 1890, Gay to 
Rixville, 12 miles. 

72. Way Cross Air Line,—'rack laid in 189, Way 
Cross west, 24 miles. Partly graded, St. Marys to Way 
Cross, 50 miles. Surveyed, end of track to Cordele, 70 
miles. Chief Engineer, J. T. stone, Cordele. 

73. Wrightsville & Tinnile.—Surveyed, 
Abbeville, 45 m'les. 


Projects and Surveys. 


74. Albany, Georgia & Flerida.—Surveyed, Besse- 
mer, Ala., to Quincy, Fla., 280 miles. Chief Engineer, W. 
8S, Green, Columbus. 

75. Albany, Boston & Florida,—Projected, Albany 
to Boston, % miles; President, M. R. Mallette, Boston. 


76. Atlanta & Columbia,—Surveyed, Atlanta to Sel- 
ma, 180 miles. President, H. B. Tomkins, Atlanta; L. E. 
O Keefe, Atlanta. 

77. Atlanta & Birmingham,.—Projected, Atlanta to 
Helena, Ala., 160 miles. Thos. C. Crenshall, Atlanta. 

78. Atlanta & Northwestern ,.—Projected, Augusta to 
Chattanooga, fenn., 240 miles. President, «. M. Mitchell, 
Augusta; Allen D. Chandler, Gainesville. 

Atlanta Belt.— Projected, belt line railway at Atlanta, 
5 miles. 

79. Bellton, Homer & Carnesville.—Surveyed, Bell- 
ton to Carnesville. 30 miles. President, M. Bruce, Cov- 
ington; vice-president, L N. Tribble, Carnesville. 

8) Dahlonega & DPawsonrille.—Surveyed. Tate to 
Lulu Junction, 65 miles. President, P. b. Lawrence, 
Dahlonega; Frank W. Hall, Dahlonega. 

81. Georgia Northern — Projected, Dalton to Ball 
Ground, 45 miles, 

82. Georgia, Tennessee & Tilinois.—Surveyed, Talla- 
poosa to Stevenson, Ala., 125 miles, 


graded. 
Located, 
Ch ef Engineer, 


Surveyed, Har- 
President, F. 3. 


Dublin to 
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83. Macon & Northeastern 
berton. 100 miles 

Macon Termina!,—Projected, belt line at 
miles, 

Mo South Florida & Georgia Air Line.—Projected, 
Quitman to Tampa, Fla., 220 miles Joseph Quitman, Quit 
man. 

&5. Talhotion & Western 
to Flint River, 30 miles)s W.H. Martin, Tulbutton. 

8%. Thomasville Southern.— Surveyed, Thomasville 
to Tallahassee, Fla., 35 miles. P. S. Montgomery, Thomas 
ville. 

Total.—Track laid in 18%, 372.34 miles. Track laid since 
Jan. 1, 1891, 120 miles. In process «f construction, (09 
miles. Surveyed or under survey, 8&5 miles. Projects of 
some promise, 1,647 miles. 


FLORIDA-—Existing Roads 

87. Atlantic, Gulf & Harana Partly wraded, St. 
Augustine south, 15 miles. Located, end of grade to New 
smyrna, 5) miles. Surveyed Daytona to De Land. 20 
miles. 

88, Florida Central & Peninsular 
189), Tampa to Plant City, 22.34 miles. 

89. Florida, Midland & Georgia. 
Ga., to Florida line, 15 miles. 
Deadman’s Bay, 70 wiles. Chief 
Valdosta, Ga. 

9. Gainesville, Tallahassee & Western 
struction, Tallahassee east, 2?) miles Under 
of grade to Gainesville. 115 miles. Chief 
M. Cook, Gainesvil e. 

9. Georgia southern & Florida, 
mile post 232 to mile post 266, 34 miles. 

92. Osceola & Lake Jeasup.—Track laid in 1890, Lake 
mont to Oviedo, 159 miles, 

9%. Palatka & Anclote.—Partly graded, Palatka to 
Orange Svrings, 25 miles. Surveyed. range Springs to 
Anclote, 10 miles. Chief Engineer, Wm. E. Strong, Pa 
latka. 

St. Auguatine & North Reach. 
Augustine to Nurth Beach, 5 niles. 

%. St. Cloud Sugar Belt, 
lando, 24 miles. 

%. Silver Springs, Ocala & Gulj. 
Jan. 1, 1891, Dunnellon to Anita. 9 miles 
tion, Anita souta, 25 miles. 
Anclote, 36 miles 

95. South Florida,—Under construction. Phosphate 
City to Bartow, 7 miles; Pemberton to Punnellen, 46 miles 
Projected, Dunnellon to Savannah, Florida & Western R. 
R.. 60 miles. 

97 Suwanee River 
to Hattyburg, 12 miles. 

8. Tararis & Gulf. 
south, 7.5 miles. 
167 miles. 

99 West Florida & Alabama. 
ley to St. Andrews, 45 miles 
Wewahitchka. 

100. Western Ry. of Florida, 
Rochelle, 12 miies. 


Projected, Macon to El 


Macon, 3 


Projected. Waverly Hall 


Track laid in 
Graded Valdosta 
Located, Florida line to 
Engineer, Artuur Pew 


Under con 
survey, cml 
Engineer, John 


Track lail in 1890, 


Track laid in 1899, St. 
Surveyed, Narcosse to Or 


Track laid since 
Under construe- 
Projected; end of grade to 


Track laid in 1890; end of track 
Partly graded, Wait's Janction 
Projected, end of gcade to l’unta Gorda, 


Partly graded, Chip 
President, J. W. Perreng, 
Projected, Melrose to 
Projects and Surveys. 

101. Ocala & Silver Springs 
Silver Springs, 6 miles. 

102. Orlando & Oakland .—Projected, Orlandoto Oak 
land, li mile+. President, Mahlon Gore, Orlanco 

103. Palatka & Lake Shore,—Projecied, Apopka to 
Palatka, 80 miles. Chief Engineer, KE. B. Patten, Winder 
mere. 

104. St Johns & Santa Fe 
Fort White, 75 miles 

Total. 


Projected, Ceala to 


Projected, Jacksonville to 
oe. &. Bryan, Middleburg 
Track laid in 1890, 78.54 miles Track laid since 
Jap. 1, 1891, 9 miles. In process of construction, 199 
miles. Surve,ed or under survey, 409 miles Projects of 
some promise, 656 miles. 
ALABAMA, 

10. Alabama Midland 
to end of track, 22 miles. 

106. Birmingham d& Jones Valley 
Rirmin¢cham to Avondale, 2 miles. 
Avondale to Springville, 25 miles 
to Gadsden, 30 miles. 
Birmingham. 

107. Birmingham, Sheffield dad Tennessee River. 
Track laid in 1890, Jasper to Georgia Pacific Ry., 9 miles; 
Margerum to Riverton, 11 miles, Surveyed, sheffield to 


Existing Roads 
Track laid in 1359, near Troy 


Track laid in 1890, 
Under construction, 
Projected Springville 
Chief Engineer, C. 0. Lagerfelt, 


Kiverton, 25 miles; South Parrish to Warrior River, 20 
miles. 
108, Blue Mountain Minera!’.— Partly craded, Annis- 


ton to Jacksonville, 15 miles. 

5. Central R. R. of Geovgia.—Mobdile & Girard RLR 
—Track laid since Jan. 1, 1891. Troy south, 20 miles 
Graded, end of track to Saginaw, 21 miles. Projected, 
Saginaw to Brewton, 49 miles. 

S57. Chattanooga Southern.—Track laid in i8), Gade 
den north, 12 miles. Track laid since Jan, 1, 1891, end of 
track to Pigion Mt., Ga., 47 miles. 

1%. Dauphin Island.—Partly graded, Mobile south, 8 
miles. Surveyed, end of grade to Dauphin Island, 28 
mites. H. A. Austill, Mobile. 

110. Dayton & Faunsdale.—Partly graded, Dayton to 
Faunsdale, 8.5 miles. 


llL.—Pecatur, Chesapeake & New Orleans.—Track 
laid in 1890, Tennessee line south, 11 miles; Decatur north, 
1 mile. Under construction, between Decatur and Ten- 
nessee line, 18 miles. Projected, Decatur to Aberdeen, 
Miss., 119 miles. 

61. East Tennessee, Virginia & Georgia. 
in 1999, Savage reek to Blocton, 2 miles; Gurnee to 
sessemer. 18 miles. Projected, Attalla to Decatur, 70 
miles; Mobile to Pearl River, Miss., 110 miles. 

112. Escambia.—Track laid in 1890. Sullivan north, 27 
miles Under survey, Sterdham to Litule River, 7 miies. 
President, M. H. Sulliivan, Flouraton. 

113. Florence Northern.—Graded, Florence worth, 27 
miles. Surveyed, end of grade to Linden, Tenn... 50 miles. 
President. W B. Wood; Ubief Engineer, A. G. Negley; 
both of Florence. 


114. Fort Payne & Eastern.— Projected, end of track 
to Rome, Ga., 3) miles, 

Gadsden & Attalla Union.—Track 
Gadsden to Belle View Highlands, 12 miles. 


Track laid 


Jaid in 1890, 



























































































wm 
572 


ENGINEERING NEWS. 


June 138, 1891. 





115. Georgia Pacific.—Track laid in 1890, North Bir- 
mingham to Coalburg, 7 miles. 

116. Jacksonville, Mining & Manufacturing Co.— 
Under construction, Tredgar to Iron Mt., 9.5 miles. 

117. Kansas City, Memphis & Birmingham.—Under 
construction, branch to Bessie mines. 3 miles. 

118. Louisville & Nashville.—Track laid in 1890, Boyles 
to Birmingham, 2.09 miles; tielena to Gurnée. 10 miles; 
Red Gap lo Graces, 10 09 miles; Milldale to mines, 5 miles; 
Sylacauga to Calera, 30 miles. Under construction, belt 
line at Decatur, 2 miles. Surveyed, Sylacauga to Wa- 
tumpka, 50 miles. Projected, Pine Apple to Repton, 35 
miles. 

119. Mobile & Ohio.—Under survey, Corinth, Miss., to 
Birmingham, 1) miles, 

120. Montgomery, Tuscaloosa & Memphis.—Track 
laid in 1890, Montgomery west, 0.5 miles. Under construc- 
tion, Montgomery to Tuscaloosa, 107 miles, Projected, 
Tuscaloosa to Mobile & Ohio R. R., 60 miles. 

11, Nashville, Chattanooga & St. Louis.—Track laid 
in 1890, Littletoa toward Guntersville, 19 miles. Under 
construction, end of track to Guntersville, 6 miles. 
Under survev, Smithville to Bell Factory, 40 miles. 

ln2. Ohatehie Valley.—Track laid in 1890, Laney to J. 
C. mines, 4 miles, Track laid since Jan. 1,1891, Burnesville 
to mines, | mile; branch to Lyon's mines, 1.5 miles. Pro- 
jected, Lyon's inines to Piedmont, 12 miles. 

123, Rutledge & Julien.—Partly graded, Rutledge to 
Julien, 4 miles. 

70. Savannah, Americus & Montgomery.—Track 
laid in 1890, Hurtsboro east, 8 miles. Vrack jaid since 
Jan. 1, 1891, Hurtsboro west, 45 miles. Graded, end of 
track to Montgomery, 15 miles. Under construction. end 
of track to Chattahoochee River, 12 miles. 

144. Seaboard Ry. of Alabama.—Track laid in 18%, 
Mannahubba to Sims Chapel, 16 miles. 

125, Talladega & Coosa Valley,—Track laid in 1890, 
Renfroe to Cooks, 8 miles, 

126. Tennessee River, Ashville & Coosa.—Track laid 
in 1890, Ashville to Whitney, 3.91 miles. Located, Ash- 
ville to Cousa River, 8 miles; Whitney to Cullam, 40 
miles. Chief Engineer, T. M. 8. McKennan, Asrhvile. 

Projects and Surveys. 

127. Anniston & Montgomery.—Surveyed, Anniston 
to Montgomery, 110 miles. Chief Kngineer, C. C. Wren- 
shall, Annistown, 

128. Birmingham, Mobile & Navy Cove Harbor .— 
Projected, Mobile to Navy Cove, 35 miles. C.S. Bushnell, 
35 wroadway, New York City. 

129. Columbia, Geneva & Western,—Surveyed, Colum- 
bia to Geneva, 50 miles. President, John T. Davis; Chief 
Engineer, H. L. Colliet, both of Columbia. 

130, Florence & Mobile,—Under survey, Florence to 
Mobile, 30 miles, 

131, Gadsden, Shelby & Montgomery.—Projected 
Gadsden to Montgomery, 175 miles. Secretary, C. E 
Payne, Birmingham. 

132. Gurley & Paint Rock VWalley.—Located, Win- 
chester, Leno., to Depo:ite, 65 miles. President, F. B. 
Gurley, Gurley. 

133, Mobile Transportation Co,—Projected, Mobile 
to Portersville, 36 mies. K. K,. Warren, Mobile. 

134. Stevenson, Sand Mt, & Dalton,—surveyed, 
Bridgeport to Oneonta, 80 miles. President, G. J. Hall; 
Chiet Kngineer, RK. A. Bowie, both of Stevenson, 

Total.—Track laid in 1890, 257.99 miles, Track laid 
since Jan, 1, i891, 118 miles. In process of construction, 
Yil miles. surveyed or under survey, 1,500 miles. Pro- 
jects of some promise, 798 miles. 


MISS ISSIPPI-—Existing Roads. 

115. Georgia Pacisic,—Track laid in 1890, Itta Bena 
to webb, 34.7 miles. Surveyed, Webb to Helena, Ark., 
45 miles. 

135, Gulf & Ship Island —Track laid in 1890, Biloxi 
River to Iberville, 4.5 miles. Vartly graded, end of track 
to Hatteesburg, 51 miles. President, W. H. Hardy, Merid- 
ian; Chief engineer, W. W. Hungerford, Gulfport. 

il7. Kansas City, Memphis & Birmingham.—Pro- 
jected, Aberdeen to Columbus, 28 miles, 

136. Louisville, New Orieans & Texas,—Track laid 
in 1890, Clarksdale to Minter City, 39.6 miles. Projected, 
Minter City to Yazoo Uity, 65 miles. 

137. Meridian,—Tvack laid in 1890, Meridian to Bonita 
Park, 2.5 miles. 

138. New Orleans & Northwestern,—Track laid in 
1890. Magnolia Station to Natchez, 3 miles. 


137. Peplar Springs, Handley’s Lake & Meridian, 
—Track laid in 1890, Meridian to Poplar Springs, 2.5 miles, 
Projects and Surveys. 

139. Helena, Tupelo & Decatur.—Projected, Helena, 
Ark., to Decatur, Ala., 210 miles. President, J. L. Finley; 
Secretary, H. C, Medtord; roth of ‘Tupelo. 

140. Memphis & Atlantic,—Surveyed, Memphis, Tenn., 
to ‘Pusclaoosa, Ala., 244 miles. _ President, F. M. Abbott; 
Chief Engineer, Belton Mickle, both of West Point. 


lhl. Mississippi Central Valley.—Surveyed, Rosedale 
to Bogue Phalia, 6.5 miles. President, Chas. scott; Chief 
Engineer, R. B. Eggleson, both of Rosedale. 

lav. Mobile, Jackson & Kansas City .—Located, Mo- 
bile, Ala.. to Jackson, 184 miles. President, H. Austill: 
Chief Engineer, T. W. Nichol, both of Mobile. 

M3. Nashville & Mississippi Delta.—Surveyed, Oko- 
lona to Granada, 60 miles. Chief Engineer, Jonn 5. Foster, 
Ukolona. 


ld. Tombigbee,- -Surveyed, Columbus |o Decatur, Ala., 
132 miles. President, B. C. Vaughan; Chief Engineer, A. 
G. Dancy, both of Columbus, 

Total. —Track laid in 189), 86.8 miles. In process of con- 
struction, 5t miles. Surveyed or under survey, 491 miles, 
Projects of some promise, 338 miles. 


TENNESSEE,-—Existing Roads, 


*. 

M5. Bristol, Elizabethtown & North Carolina,— 
Under construction, Bristol to Elizabethtown, 20 miles. 
Projected, Elizabethtown to Mountain City, 25 miles. 
Klizabethbtown to Irwin, 20 miles. 

2. Charleston, Cincinnati & Chicago.—Track laid 
in 18%, Johnson City to Norib Carolina line, 23 miles; 
Jobnson City north, 14 miles. Under construction, end of 
track to Minneapolis, Va., 76 miles, 

146. Cincinnati, Alabama & Atlantie,— Projected, 
Huntsville, Ala., to Tullahoma, 55 miles. President, M, 
R. Campbell, Tullahoma, 


lll. Decatur, Chesapeake & New Orleans.—Track 
laid in 1890, Shelbyville south, 2 miles, Under construc- 
tion, Lincoln Co, line to 2 miles south of Shelbyville, 13 
miles. Projected, Shelbyville to Nashville, 50 miles. Chief 
Engineer, W. H. Calhoun, Fayetteville. 


147. East Tennessee Land Co,—Harriman Belt R. R. 
—Track laid in 1890, belt line at Harriman, Tenn., 2.4 
miles. Track laid since Jan. 1, 1891, belt line extension, 2 
miies. Under construction Drummond's Station to Bushy 
Mt., 14 miles. Surveyed, Harriman to Kingston. 9 miles. 
President, Thos. L. James, New York City. Chief Engi- 
neer, J. P. Suverkrop, Harriman. 

61. Kast Tennessee, Virginia & Georgia.—Johnson 
City and Carolina R. R.—Track laid in 189), Johnson City 
toward Embre«ville, 5 miles. Track laid since Jan. 1, 
1891, end of vrack to Embreeville, 11 miles.—Projected, 
Rogersville to Big Stone Gap, Va., 45 miles. 

148. Genesis & Obed River.—Johnson's Stand toward 
Crossville, 3 miles. Partly graded, end of track to Cross- 
ville, 18.5 miles. 

149. Knoxville Southern.—Track laid in 1890, between 
Georgia line and Knoxville, 80 miles. 

118. Lowisville & Nashville.—Track laid since Jan. 1, 
1891, Pond’s Station to Van Leer, 10 miles; Van Leer to 
Cumberland Furnace, 6 miles. 


Under construction, Van 
Leer to Clarksville, 21 miles. Projected, Summertown to 
Waynesboro, 36 miles. 


150. Middle & East Tennessee Central.—Track laid 
in 1890, Huntsville to Huntsville Junction, 11.5 miles. 

151. Morristown & Cumberland Gap.—Under con- 
struction, Morristown to Corryton, 44 miles, President, 
J. G. Martin; Chief Engineer, T. J. Mosier; both of Mor- 
ristown. « 

152. Nashville & Knoxville, — Track laid in 1890. 
Caney Fork River to Cookeville, 22 miles. Under con- 
tract, Cookeville to Cumberland Plateau, 18 miles. Lo- 
cated, Cumberland Plateau to Glen Alice, 37 miles; Cum- 
berland Plateau to Hanging Limb, 15 miles. 

121. Nashville, Chattanooga & St, Louis.— Track 
laid in 1899, Dunlap to Pikeville, 20 mils. 

153. Paducah, Tennessee & Alabama,—Track laid 
since Jan. 1, 1891, Hazel to Paris, 15.7 miles. Under con- 
tract, Paris to Hollow Rock, 22.8 miles. Chief Engineer, 
N. R. Olcott, Paris. 

154. Paint Rock Coal & Coke.— Track laid in 1890, 
Oneida to mines, 4.5 miles. 

155. Raleigh Springs.—Located, Memphis to Raleigh, 
11 miles. President, John T. Ferguson, Memphis. 

156. Tennessee Midland,—Located, Perryville to Nash- 
ville, 92 miles. 

157. Watauga Valley.—Graded, Watauga to Watauga 
Point, 5 miles. Projected, Watauga Point to Cranberry, 35 
miles. 

Projects and Surveys. 


158. Birmingham, Jackson & Kansas City.—Pro- © 


jected, Jackson to Fowlks, 45 miles. President, Clifton 
Dancey; Chief Engineer, J. J. Williams; both of Jackson. 

159. Carolina, Greenville & Northern.—Surveyed, 
Estillville, Va., to Hot Springs, N. C., 83 miles. President, 
Cc. G. Rankin; Chief Engineer, R. A. Bowie; both of 
Greenville. 

160. Chattanooga, Cleveland & Murphy.—Under sur- 
vey, Cleveland to Toccoa, Ga., 99 miles. President, Henry 
E. Colton, Chattanooga; Chief Engineer, John M. Black- 
burn, Sequachee. 

161. Hellenwood & Middlesborough.—Projected, Hel- 
lenwood to Middiesborough, Ky., 60 miles. Ridgeway, 
Sprankle & Co., Hellenwood. 

162. Johnson City & Greensboro,—Projected, Allen- 
town to Lenoir, N. C., 50 miles. President, Frank A. Strat- 
ton ; Chief Engineer, Henry E. Colton: both of Johnson 
City. 

163. Missouri, Tennessee & Georgia.—Surveyed, 
Hickman, Ky., to Humboldt, 85 miles. 


Total.—Track laid in 1890, 187.4 miles. Track laid since 
Jan. 1, 1891, 45 miles. In process of construction. 222 miles. 
Surveyed or under survey, 554 miles. Projects of rome 
promise, 356 miles, 

KENTUCKY.—Existing Roads. 

Chesapeake & Ohio.—Track laid in 1890. Kinnecon- 
nick to quarries, 9 miles; Hawksnest to mines, 4 miles. 

Kentucky Midland. —Surveyed, Paris to Morgan Co. 
line, 70 miles. 

Kentucky Union.—Track laid in 1890, Kentucky River 
to — Jackson, 23 miles; Lexington to Winchester, 20 
miles. 

164. Knoxville, Cumberland Gap & Louisville.— 
Track laid in 1890, Cumberland Gap to Middlesborough, 
13.75 miles. 

Lexington Belt.—Track laid in 1890, at City of Lexing- 
ton, 5 miles. 

Louisville, St. Louis & Texas.—Track laid in 1890, 
end of track to Fordsville, 13 miles. Fisher’s Junction to 
Falls of Rough, 4.4 miles, 

Louisville Southern .—Track laid in 1890, Versailles to 
Richmond, 39.86 miles. Under construction, Richmond to 
Irvine, 23.36 miles. Located, Irvine to Beattyville, 34.96 
miles. Projected, Beattyville to West Virginia line, 85 
miles. 

Middlesborough Belt.—Track laid in 1890, belt around 
city of Middlesborough, with branches, 16.4 miles. Under 
construction, extension of branches, 9.5 miles, 

Ohio & Big Sandy.—Surveyed, Louisa to Norfolk & 
Western R. R., 40 miles, 

Owensboro, Falls of Rough & Green River.—Track 
laid in 1890, Fair Grounds to Louisville, St. Louis & Texas 
Rk. R., 0.5 miles. 

153. Paducah, Tennessee & Alabama.—Track laid in 
1890, Paducah to Tennessee line, 49.1 miles, 

Projects and Surveys. 

165. Bowling Green & Northern.—Located, Gray- 
son's Springs Station to Chesapeake, Ohio & southwest- 
ern R. R., 75 miles. Secretary, M. H. Crump, Bowling 
Green, 

166. Burkesville & Northeastern.—Surveyed, Burkes- 
ville to Horse Cave, 46 miles, President, W- F. Alex- 
ander; Chief Engineer, H. A. Quincy; both of Burkesville, 

167. Charleston, Kentucky & Western.—Projected, 
Newport to Cumberland Gap, 180 miles. President, A. 
Baum, Mt. Sterling. 

168. Chicago, Evansville & Chattanooga,—Surveyed, 
Evansville to Bowling Green, 90 miles. Chief Engineer, 


A. B. Fitch, Terra Haute, Ind.; J. K. Williams, Evans, 
ville, Ind. 


169. Cumberland Gap & Mississippi Valley.—Pro- 
jected, Columbus to Hopkinsville, 99 miles. President, 
re ae . Hoard; Secre:ary, Hunter Wood; both of Hop- 

insville. 


Cynthiana & Western.—Surveyed, Georgetown to 
Maysville, 55 miles. 


170. Kentucky & Cumberland,—Surveyed, Frankfort 
to Sparta, Tenn., 140 miles. 


Hartford & Fordsville,—Surveyed, Hartford to Fords- 
ville, 19 miles. President, T. J. Smith, Hartford. 


171, dJellico, Beattyville & Ashland,— Projected, 
Jellico to Beattyville, 80 niles. President, C. F. David- 
son, Jellico. 


Louisville Southeastern.—Projected. Leuisville to 
Smithville, 25 miles. President, W. B. Hoke, Louisville. 


Total.—Track laid in 1890, 198 miles. In process of con- 
struction, 33 miles. survey or under survey, 520 miles. 
Projects of same promise, 465 miles. 


WEST VIRGINIA.—Existing Roads. 


Baltimore & Ohio.—Partly graded. Morgantown to 
Uniontown, Pa., 33 miles. 


Chesapeake & Ohio.—Track laid in 1890. Coalburg to 
Cabin Creek, 15 miles. Projected, Warren Springs, Va., to 
Gauley Bridge, 90 miles. 


Huntington & Big Sandy.—Track laid in 1890, Hunt- 
ington to Kenova, 5 miles. ‘rack laid since Jan 1, 1891, 
end of track to Big Sandy River. 7 miles. 


Kanawha.—Track laid in 1890, Fairfield to Acme, 9.5 
miles. 


Monongahela River.—Track laid in 1890, Shinnston to 
Clarksburg, 15 miles. 


Norfolk & Western.—Track laid since Jan. 1, 1891, 
on Elkhorn Extension, 40 miles. Under construction, 
between Elkhorn and Ironton, U., 155 miles. 


Ohio River.—Track laid since Jan. 1, 1891, Ravens- 
wood east, 10 miles. Under construction, end of track to 
Spencer, 23 miles. 

St. Albans & Coal River.—Under contract, St. Al- 
bans to Madison, 42 miles. President. M. P. O'Herne; 
chief Engineer, W. C. Reynolds, both of Charleston. 

Western Maryland.—Under construction, Williams- 
port, Md., to Cherry Run, 14.2 miles. 

West Virginia & Pittsburg.—Track laid in 1899, 
Buckhannon to Shelbyville, 25 miles; Weston to 
Barnesville. 25 miles. rack laid since Jan. 1, 1891, 
Barnesville to Braxton.18 miles. Under construction, 
Braxton to Gauley River, 29 miles; Nc wton to Florence, 
9.0 miles. 

West Virginia Central & Pittsbu: g.—Under con- 
struction, Klkins to Beverly, 7 miles; Elkins to Beling- 
ton, 17 miles. Under survey, Beverly to Covington, Va., 
= — Projected, Cumberland tO Williaimsport, Md , 

miles. 


Projects and Surveys. 


Bayard, Petersburg & Moorefield.—Under survey, 
Bayard to Mooretield, 40 miles. 


Berryville & Summit Point,—Projected, Summit 
Point to Berryville, Va.,10 miles. C. B. Wilson, A. B. 
‘Thompson; both of Summit Point. 


Bluefild & Prineeton.—sSurveyed, Bluefield to 
Princeton, 10 miles. Chief Engineer, H. 8S. Lamble, 
Roanoke, Va. 

Charleston, Glendennin & 
Charleston to Sutton, 55 miles. 


Greenbrier & Gauiley.—Projected, Alderson to Gau- 
ley Kiver, 35 miles. Wm. P. Smith, Charleston. 


New River & Kanawha,—Projected, Loup Creek up 
Arbuckie Creek, 60 miies. J. H. Gaines, Fayettevilie. 
. Pennsboro, Harrisville & Ritchie Co.—Projected, 
Ritchie C. H. to Glenville, 25 miles. 

Pittsburg, Washington & Southern.—Under survey, 
Blacksville to Clarksburg, 30 miles. President, ‘I’. M. 
Jackson, Clarksburg. 


West Virginia & Kanawha.—Projected, St. Albans 
up Coal River, 60 miles. Chas. A. Draper, Exchange 
Piace, New York City. 

Wheeling & Connelisville.—Projected, 
ing to Connellsville, Pa., 60 miles. 
O.; James B. Laury, Wheeling 


Total.—Track laid in 1890,955 miles. Track laid since 
Jan. 1, 1891, 75 miles. In process of construction, 305 miles. 
Surveyed or under survey, 161 miles, Projects of some 
promise, 328 miles. 


*outhern —Projected, 


Wheel- 
W. A. Lynch, Canton, 





The Railways of the World. 





The last number of the Archiv fur Lisenbahnwe- 
sen contains a statement of the growth of the rail- 
ways of the world from 1885 to the end of 1889. As 
will be seen from the foilowing table, prepared from 
the figures in our contemporary, the total length of 
the railways at the close of the last decade 
amounted to 370,193 miles, equal to nearly 15 times 
the equatorial vircumference of the world and more 
than 124,000 miles in excess of the mean distance of 
the moon from the eartn. On Dec. 31, 1879, the 
length of the lines in actual operation was 211,202 
miles, and the increase in the last 10 years has there- 
fore been 75.37. If a similar increase takes place in 
the present decade, the mileage at the beginning of 
the twentieth century will be-more than 520,000, 

America contributed the greatest number of 
miles of road during the 4 years under considera- 
tion, and especially the United States, where the» 
growth amounted to 25.1%. Canada and Mexico 
als) show heavy gains. 

After America comes Europe, with 12.6%. Of the 
various countries there, Germany shows the great- 
est increase, followed by Austria, France, Russia 
and Italy. 4 
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In Asia, British India has developed the greatest 
activity, and its lines have increased J2%. In densely 
peopled China no long line is yet built, but the pro- 
posed trans-Siberian road of the Russian govern- 

ment may result in increased construction. 

In Africa the only marked increase has been in 
Algiers and Tunis, but a comparatively rapid de- 
velopment may be expected when the conflicting 
claims of Germany and England are settled, and 
the interior, as well as the Congo basin, is more 
settled. 

Tae Australian systems have extended rapidly, 
especially in South Australia and Queensland. It 
is interesting to note that West Australia has the 
greatest mileage in proportion to its population of 
any country. 
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PUMPING SEWAGE BY ARTESIAN-WELL POWER Is 
being successfully tried in Jacksonville, Fla. The 
Board of Public Works of that city have put in a 
pumping plant to lift the sewage of the lower part 
of Springfield to the higher sewerage system of the 
city. The artesian well back of the water-works de- 
velops a pressure of 22 Ibs. per sq. in. when con- 
fined. Near this well a collecting well for sewage 
was built, of 10,000 galls. capacity, into which the 
sewage flows by gravity. In this well was then 
placed a centrifugal pump, belted toaturbine wheel. 
The latter is connected with the artesian well by an 
8-in. pipe, and the sewage is forced through another 
8-in. pipe into the upper sewerage system at the rate 
of 400 galls. per minute. The entire plant cost $1,900 
—says the Florida Times-Union, 


THE FIRST 12-IN, AMERICAN-MADE STEEL GUN is 
ready for trial at Sandy Hook. It was made at the 
Watervliet Arsenal, West Troy, N.Y. The gun weighs 
52 tons, and is 36.66 ft. long, with 34-ft. length of bore. 
Its charge will be 440 Ibs. of powder, with a project- 
ile of 1,000 lbs. The powder pressure exerted will 
be 164¢ tons per square inch, imparting an initial 
velocity to the projectile of 1,940 ft. per second, and 
giving a muzzle energy of 26,000 ft. tons. At the 
muzzle this shot would penetrate 32 ins. of iron, and 
penetrate 20 ins. at two miles range. The com- 
pletion of this gun marks a creditable step in the 
progress that the government is making in its army 
gun factory at the Watervliet Arsenal, at West 
Troy. Gun manufacture was first begun there in 
November, 1887, under limited and intermittent ap 
propriations. In the two years ending Dec. 31, 1800, 
the guns completed there comprised fifty 3.2-in. 
and one 3.6-in. field guns, one 3.6-in. field mortar, 
one 8-in, and one 10-in. steel seacoast guns, the con- 
version of a 12-in. muzzle-loading steel-hooped mor- 
tar into a breech loader, and rifling and making the 
breech mechanism for a 10-in. cast-iron wire-wrap- 
ped gun. A 12-in. steel seacoast mortar, the first of 
seventy-four ordered by the government, is now al- 
most completed at the Watervliet Arsenal. 


THE TEHUANTEPEC SHIP-RAILWAY PROJECT is be_ 
ing revived. Mr. S1MoNn STEVENS, late President of 
the Tehuantepec Railway & Ship Canal Co., is 
planning a treaty between the United States and 
Mexico, by the terms of which these two governments 
would jointly guarantee the issue of $100,000,000 of 

4 100-year bonds for the completion of the ship- 
railway and canal proposed in the plans. Under 
present conditions, there is no prospect of a treaty 
of this character being carried out. 


AN EXPERIENCE IN Ww ATER FILTERING.—A re- 
markable instance of the value of a special water 
supply is mentioned by the Sheffield correspondent 
of The Engineer, Mr. G. W. HAWKSLEY, the pro- 
prietor of the Belle Isle Dye Works, Wakefield. 
The water supply cost him about $5,000 a year, and 
as it was likely to cost him more, he set his wits to 
work to supply himself from the river Calder. He 
has put up a large tank, 22 ft. long by 12 ft. deep, to 
receive the water, which he lifts by a double-acting 
pump from the river. He mixes about 20% of air 
with it, and then passes it into the large reservoir, 
through a series of six filters of steel, 4 ft. diameter 
by about 5 ft. high. He filters the water upwards,, 
and passes it under pressure filtered into the large 
tank at the top. A difficulty was the large amount 
of wool and dressings from the mills thrown into 
the river above his works. He was solaced with the 
assurance that in a very short time the filters would 
be silted up. To get over this he had the filters ar- 
ranged with large asbestos-packed plug taps, by 
which he could reverse the current in any filter, 
thereby causing the filtered water from the other five 
filters to wash out the heavy matter that had been 
absorbed in the filter bed, thus scouring the filtering 
material with filtered water. As this wool has a 
very great tendency to felt up the filtering material 
into balls, he had to find aremedy. He drained the 
filters of the water, and then charged each with 
high-pressure steam. When the filters were 
thoroughly saturated with high-pressure steam he 
shut off the supply, and suddenly opened the waste 
plug tap, by which he got an expansion of steam in 
all the cocoons of felted matter, which instantly 
burst, and thus the materials are thoroughly 
cleansed. By the success of this experiment, Mr. 
Hawksley estimates his saving at not less than 
$2,500 a year. 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO. -Existing Roads. 

Whitefield & Jefferson.—The contract for construct- 
ing 27 miles of the proposed extension of this New Hamp- 
shire railway has been let to Brown & Ryan, of New 
York City. 

Pittsburgh, Shenango & Lake Erie.—Surveys bave 
been finished for the proposed branch from Conneaut 
Junction to Conneaut, O., 11 miles, and it is stated that 
construction will begin soon. It is hoped to have the 
grading completed this season. 

Philadelphia & Reading.—The engineers of this com- 
pany are locating a line from Glenside to Chestnut Hill, 
near Philadelphia, a distance of 4 miles. — The contract 
for building the Tamqua, Hazleton & Northern R. R. 
from Lofty, Pa., to a connection with the 
quehanna & Schuylkill R. R., 12 miles, has been let to 
Nolan Bros., of Reading, Pa, and A. J. McBean, of Chi- 
cago. The work is to be finished by October 

Pennsylvania,—The new Winfield Branch of the But 
ler Branch has been completed, and trains are now run 
ning as far as Boggsville, 6 miles from Freeport, Pa 

Mt. Carmel & Natalie —Work has been begun on this 
road from Mt. Carmel to Natalie, Pa, 6 miles. A. B. 
Cockran, Pottsville, Pa , Chief Engineer. 

Rochester & Honeoye.—Broadhead & Hickey, New 
Ringgold, Pa., have the contract for building this New 
York railway. It wll be 13 miles long, and is intended as 
a feeder to the Lehigh Valley R. R. 

Port Clinton Short Line.—The date for receiving bids 
for track and tracklaying on 12 miles of this Ohio railway 
has been extended to June 22. 
tising pages. 

Gettysburg & Chambersburg, —\t is expected to have 
this road completed by July 4. It runs from Conoheague. 
Pa , to Calledon‘a, Pa., 6 miles, and theace to Wolf Hill, 4 
miles. The roadbed has been graded from Conoheague to 
Calledonia, and construction is in progress on the 
ing 4 miles. Tracklaying will begin at once, 
Culbertson, Chambersburg, Pa., Chief Engineer. 

Adirondack & St. Lawrence.—The 17 miles of the 
Herkimer, Newpert & Poland R. R. have been changed 
to ttandard gage and are in operation. A circular bas 
been issued giving the route of this line. The only part 
of the route outlined which crosses the State lands is the 
section between Paul Smith's and De Bar Pond, in Frank- 
lin Co. It is stated tnat work will be carried on in each 
direction up to these points. Seven contractors, employ- 
about 500 men and 100 teams are at work on the section 
between De Bar Pond and Malone. 

Zanesville & Ohio River.—This railway company will 
be reorganized under the name of the Ohio & West Vir- 
ginia Ry. Co., recently chartered in Ohio. 

Rockaway Valley.—Tracklaying on the extension of 
this New Jersey railway has been completed from Pea- 
pack to Roxiticus, near Mendham, N.J., and will be 
completed to Mendham, June 15. The length of the ex- 
tension is 8 miles. The surveys have been made and right 
of way secured for the extension from Mendham to Mor- 
ristown, N. J., about7 miles, and itis expected to have 
the line completed this season. 

Pemigewassett Valley:—There is talk of extending 
this New Hampshire Ry. from North Woodstock to the 
Profile House, about 10 miles. 

Montreal & Ottawa,—This company will receive bids 
for grading in 5 mile sections on its line from Rigund to 
Ottawa, Ont., 75 miles. J. M. Shanley, 44 Imperial Buiid- 
ing, Montreal, P. Q., Chief Engineer. 

Findlay, Fort Wayne & Western.—A press dispatch 
states that work is progressing very satisfactorily on the 
extension from Glandorf, O., to Fort Wayne, Ind., 55 
miles. 

Baltimore & Ohio,— About one-half of the ballasting 
on the line from Akron to Chicago Junction, O., 73 miles, 
has been finished, and it is hoped to have the line in ope- 
ration by June 15. Ryan & McDonald, of Baltimore, Md., 
were the contractors. 

Killbuck Valley.—Work has been commenced on this 
line from Wooster to Lodi, O. 

Projects and Surveys. 

Etkhart & Western.—At a recent meeting of the 
officers and directors of this company the following offi- 
cers were elected: H. G. Bucklen, Chicago, resident; G. 
C. Bickel, Elkhart, Secretary and Manager; Stafford 
Maxon, Auditor. The company will build a road from 
Elkhart to Mishawaka to connect with the Grand Trunk 
and has already acquired a portion of the right of way 

Cincinnati, Portsmouth & Virginia.—A railway 
company by this name has been chartered in Ohio, 

SOUTHERN.—Existing Roads. 

Roanoke & Southern.—Tracklaying has been com- 
menced from Martinsville, Va., toward Roanoke. 

Dayton & Faunsdale.—Iit is stated that the funds 
necessary to complete this line from Dayton to Fauns- 
dale, Ala., 84 miles, have been secured. R. W. Price, of 
Dayton, Ala., is President. 

Abbeyvilie & Way Cross.—lt is stated that the rails 
have arrived and that tracklaying will be begun soon 
from Bowen's mills south. The surveys for the northern 
extension of the road have been completed as far as Haw~ 
kinsville, Ga. 


Delaware, Sus- 
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National Lookout Mountain Co—This recently 
chartered company has purchased the broad gage rail- 
way up Lookout Mt., Lookout Inn and other proper 
ties, and is now engaged in making geneial improve- 
ments in the roadbed, rolling stock and gener] facilities . 
Mr. A. B. Fitch is tee engineer in charge of the work. 
The officers are: President, Fred. FE. Smith; Vice-Pres- 
ident, C. W. Baldwin; Secretary and Treasurer, C. H. 
Brown, and General Manager, Jere Baxter. 

Atlanta & Florida.—The project to extend this Geor- 
gia railway from Fort Valley to the Gulf coast is again 
being agitated. 

Kentucky Midland.—lt is stated that Mason, Hoge & 
Co. will soon begin work on the proposed extension from 
Paris, Ky., east. The road must be completed to the 
Bath County line by Jan. 1, 1892,in order to receive the 
$250,000 subscribed by that county. 

Crawfish Springs & Round Mt,—This road is pro- 
jec‘e¢ to run from Chickamagua, Ga., to Round Mt, a 
small elevation at the highest point of Lookout Mt.. and 
thence along Lookout Mt. to Fort Payne, Ala., 53 miles. 
The section from Chickamauga to Round Mt., 18 miles, is 
ander construction. The road is being built by the Craw. 
tish Springs Land Co. to open up coal mines at Round 
Mt. it is expected to have the line finished by Oct. 1, 
1891, J. T. Wilder is President, and John C, Henderson is 
Generel Manager. 


Projects and Surveys. 

Florida.—The Governor has signed the bills incorpo- 
rating the Florida, Georgia & Western Ry. Co., the Ar- 
cadia, Gulf Coast & Lakeland R. R. Co., the Chipula & 
Chippewa Lake R. R. Co. and the Lakeland, Mohawk & 
& Tavares R. R. Co. 

Statesville Air Line.—A meeting of the parties inter- 
ested in this road will be held at Statesville, N. C., July 4, 
to consider plans for building the line. The road is pro - 
jected to run from Spartanburg, N. C., to Danville, Va. 
C. A. Carlton, of Statesville, is Secretary. 

Staunton & West Augusta, --Chief Engineer “. C.Vin- 
cent is making a preliminary survey for the proposed line 
of this road to connect with the West Virginia Central & 
Pittsburg. 

Smithsonia, Danielsville & Carneasville,—This is the 
name of the company noted last week as organized to 
build a railway from Smithsonia to Danielsville, Ga. 

hanawha Valley.—Chartered in West Virginia to 
build a railway from Parkersburg, W. Va., up the Little 
Kanawha River to near Hackett’s Valley post office, in 
Webster Co. Among the incorporators are J. H. Fischer 
and Kdward McCreery, of Parkersburg. 


NORTHWEST, Existing Roads. 

Chicago & Eastern Lilinois.—Grading on {the line 
from ‘luscola to Shelbyville, Lil.. 40 miles, has been com 
pleted from Tuscola to the Okaw River, ana tracklaying 
will soon begin. 

Pawnee. —An ofticial of this road is reported ag saying 
that tue prospects were good for the early construction of 
the proposed extension from the St. Louis & Chicago Junc- 
tion to Auburn, LIL, 6 miles. 

Missouri Pacisfic.—Troacklaying has been completed 
on the cut-off! between Union and Plattsmouth, Neb., and 
work is being pushed between Plattsmouth to Omaha. 

Yankton, Norfolk & Southwestern,—The contract 
for grading the first section of this railway from Yankton 
S. Dak., has been let to Sam, Watsh, of Yankton. 

Projects and Surveys 

Northeastern Nebraska Improvement Co,—R. B. 
Daley, South Sioux City, Neb., Secretary, writes us as 
follows: 

This road is projected torua from South Sioux City to 
Homer, Neb., about 15 miles. The route is along the 
Missouri River bottom and is very favorable. All surveys 
have been finished. fhe principal business of the road 
will be in stone, brick, fire clay and the general freight 
and passenger traffic. The company was chartered May 
12, 1891. C. ». Smiley, of South Sioux City, Neb., is Presi- 
dent. 

Ouiney, Keokuk & Chicwgo.-—Construction will 
probably be commenced on this line from Quincy, IIL, to 
Fort Madison, Ia,, in July. F.C. Horn, Exchange Build- 
ing, Chicago, is Cmef Engineer. 

Sioux City & Northwestern --This company has com- 
pleted the surveys for its proposed line from sioux City, 
la., northwest, The line as surveyed runs from Sioux City 
to Neobrara, Neb., ani thence along the valley of the 
Ponca River to the State line, 168 miles. 

SOUTHWEST.--Existing Roads. 

Kansas City, Nevada & Fort Smith.—The con- 
tract for building 12 miles south from Amoret, Mo., the 
present southern terminus of this road, has been let to 
smith & Bradbury, of Kansas City, Mo. The ties and 
rails are on the ground, and work will begin at once. 

Little Rock & Memphis —About 1,000 men and 300 
teams are now scattered along the section of the Mem- 
phis, Little Rock & Pacitic RR. between Little Rock and 
Hot Springs, Ark., and construction will begin soon. The 
length of this section is 69 miles and the contiact has 
beeen let for 2) miles each to Oliver Ferguson & Sons, 
York, Woods & Loman, and J. T. Hinckley. 

Red River & southwestern —It is expected to have 
this road graded from Henrietta to Archer City, Tex , by 
June 15, and in operation one month later. 





ENGINEERING NEWS. 


Projects and Surveys. 

Consolidated Terminal R, R, Co,—This company has 
been chartered at Kansas City, Mo.,to build a line of 
railway ebout 2 miles long. E. L. Martin, W. S. Taylor 
and others of Kansas City, Mo. 

Van Sickle Center.—This company has been organized 
to build a railway from Roberts via Granville, to Paris, 
Tex. President, B, A. Van Sickle; Vice-President, J. W. 
Hawkins. and General Manager, W. B. Shamburg:2r. 
General offices, Roberts, Tex. 

Hearne & Brazos Vatley.—It is stated that sufficient 
money has been raised to build this road from Hearne to 
Mumford, Tex., and that work will begin at once. 

Avoyelles Construction Co.—J.S. Branch, of Ever- 
green. La., Secretary, writes as follows: 


This company has completed the surveys for a line from 
the Texas & Pacific R. R. to Evergreen, La., 3 1-10 miles. 
The hne will ultimately be extended to Moreauville, 
La., about 9 miles further. The route is through a very 
level country. Jobn Ewell, of Evergreen, is President. 


Southwestern Pacific.—Chartered in Arkansas to 
build a railway from Augusta, Ark. via Little Rock, to 
Hartford, Ark., on the Indian Territory line witha branch 
from Little Rock to Dallas, Ark. 

OCKY MT. AND PACIFIC.—Existing Roads. 

Los Angeles Terminal,—About 500 men are now at 
work on this line. It is projected torun from San Pedro, 
Cal., throngh Los Angeles, to Hueneme, Cal., with 
branches to Pisadena, Altadena and Long Beach Cal., a 
total length of about 140 miles. T. P. Burnet, Los Angeles, 
Cal., General Manager. 

Projects and Surveys. 

Puget Sound Southern,—Chartered in Washington 
to build a railway from some point on the branch of the 
Puget Sound, at or near the mouth of the Nesqually 
River, in Thurston Co., Wash., by some practical route, 
in a general easterly direction to the Cascade Mountains, 
across said mountains and to some point where connec- 
tion can be had with railroads in Idaho, and to equip and 
furnish such branch roads as may hereafter be decided 
upon. 

Columbia River & Eastern.--Chartered in Wash- 
ington to construct a railway from some point on the Co- 
lumbia River in Wahkiakum Co. by the most practicable 
and convenient route, in a general easterly direction to 
and across the Cascade Mountains and to some point on 
the eastern boundry of the state. where connections can 
be had with railroads in Idaho; also to construct a rail- 
way from some point on the Columbia River, in Wahkia- 
kun Co., ina westerly direction to some other point on 
the Columbia River or the mouth thereof in the State of 


Washington. 
FOREIGN. 


Monterey & Mexican Gulf.—It is expected to have 
the extension to Tampico, Mex., completed by the end of 
June. Track has been laid to within 8 miles of Tampico, 
and work is being actively pushed. Itis stated that the 
company will proceed at once with the proposed exten- 
sion from Venadito north to Sierra Mojada. 

Culiacan & Sierra,—\t is stated that work has been 
begun on this railway in the State of Sinaloa, Mex. The 
road will penetrate a rich mineral region. 

Guadalajara & Chamela,—Work is being pushed on 
this line from Guadalajara, Mex., to Chamilla Bay, on the 
Pacific coast. About 20 miles of the line, from Guadala- 
jara west, have been built, and the surveys are now in 
progress for the remainder of the line. 

Mexican Southern,—Tracklaying on this Mexican 
railway from Pueblo to Oaxaca has reached Tecomovaca, 
225 kilos from Pueblo. The section from Pueblo to Tehua- 
can, 127 kiles, was opened for traffic Feb. 5, 1891, and the 
section from Tehuacan to Tecomovaca, 98 kilos, will be 
put in operation as soon as the baliasting and bridge-work 
is completed. Of the 140 kilos between Tecomovaca and 
Oaxaca about 100 kilos are under construction, 25 kilos 
being graded ready for the track. The contractor, Mr. 
Chas. Thornton, has the grading well in hand. There 
will .be a large amount of heavy work on this section, 
comprising tunnels, galleries and a large amount of ma- 
sonry. It is hoped to have the road completed to Oaxaca 
by Dec. 31, 1892. 

Lower California.—lt is announced that the con- 
tracts have been let for building this railway from San 
Diego, Cal., to San Quinton, Lower California, 162 miles. 
The surveys are completed and the plans are now before 
the Mexican Government for approva!. As soon as this 
is obtained it is stated that construction will begin. The 
road is being built by English capital. A subsidy of $8,- 
000 per mile is granted by the Mexican Government. 

North Merican Pacijie.—Mr. J. Fewsou Smith has 
been appointed Chief Engineer of this road. His address 
will probably be Deming, New Mexico. Grading is in 
progress on the 90-mile sec! ion from Palomas to Corraltos, 
Mex. Grading on the section from Deming, N. Mex., 
south to the International line was finished some time 
ago. 

Mexico.—A press dispatch from the City of Mexico 
contains the following in regard to railway progress in 
this country: 


Active work in building the Chamela Ry. will be begun 
by an English syndicate. The Mex'can Ry. proposes to 
extend its line to Oaxaca. Tehuantepec Ky. is encoun- 
tering serious difficulties through heavy rains and labor 
troubles. ‘The National Ry. reports traffic increasing. 
The Interoceanic Ry., hence to Jolapa, is in excellent 
condition, and thence to Vera Cruz is being ballasted, and 
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trains are now running regularly. The Cerdan Valley 
R. R. is working toward Coyoocan and will soon begin 
construction toward Guadaloupe. The action of Congress 
in adjourning without conceding to the President extraor- 
dinary powers to grant railroad concessions, as in pre- 
vious years, ts causing considerable talk, but in Govern- 
ment circles it is ascribed to the wish of the President to 
stop nting concessions, and it is said that henceforth 
all kinds cf concessions will be more difficult to obtuin. 


CITY TRANSIT. 


Electric Railways.—New lines or extensions are re- 
ported as probable in the following places: Waco, Tex , 
address B. Moore; Atlanta, Ga., address the Atlanta & 
Chattahoochee River Ry. Co.; Cincinnati, O., address the 
Newport Electric Street Ry. Co. and the Mt. Auburn 
Electric R. KR. Co.; Niagara Falls, N. Y., address the 
Niagara River Street Ry. Co.; Bonham, Tex.; Chicagc, 
Ill., adéress the South Chicago Street Ry. Co., and tke 
Cicero & Proviso Electric R. R. Co.: Joplin, Mo., address 
the Joplin Electric Street Ry. & Motor Co.; Brightwocd,. 
Ind. 

Bidd-ford, Me —The directors of the Biddeford & 
Saco Horse Ry. Co. have voted to equip the road with 
electric motors and have called a meeting of the stock- 
holders to indorse their action. 

Albuny, N. ¥.—The State Railroad Commissioners 
have approved of the proposed change from horses to 
electricity on a portion of the Albany Street R. R. 

Niagara Falls, N. ¥.—The Niagara Falls & Suspen- 
sion Bridge Street Ry. Co. has asked permission to build 
and operate a line around Goat Island and across Goat 
Island Bridge. 

Ballston Spa, N, Y,—Surveyors are said to be locating 
a line to Rock City Falls. 

Rutherfordton, N, C,—Frank Reynolds. President of 
the Thermal Belt Electric R.R,, is engaged in buying 
right of way for the line. When completed it will run 
through Hickory Nut Gap to Asheville. a distance of 40 
mile. The water power along the proposed route will be 
used to run the generators. 

Columbus, Ga,—lt is reported that the North High- 
land Electric Ry. Co. will begin work within a few 
months. Concerning the contract, which has not yet 
been let, address S. A. Carter. 

Florence, Ala,—It is reported that the Florence 
dummy line will be operated electrically. 

Mobile, Ala.—The General Council on June 5 granted 
the Mobile Street Ry. Co. a franchise to operate its lines 
by electricity. 

Jeffersonville, Ind.—The Ohio Falls Street Ry Co. has 
applied for authority to use electricity as a motive power. 

Marion, Ind,—It is said that the Marion Street Ry* 
Co. will extend its lines and adopt electricity. 

Mattoon, Ill,—An effort is being made to build a line 
to Charleston, 12 miles distant. 

Jackson, Mich,—The property of the Jackson City Ry. 
Co. has been transferred to the Jackson Street Ry. Ce., 
and all arrangements are said to be now completed for 
putting inan electric railway. About 3 miles of stand- 
ard-gage line will probably be finished this year. 

“Detroit, Mich.—F. E. Brookman, F. Heide, Jr., D. Me 
Guire and others propose building a line to Mt. C’emens, 
at ap estimated expense of $200,060. 

Denver, Colo.—A franchise for a line to Irondale has 
been applied for. 

Paris, Tex,—-The Paris Gas & Electric Light Co. are 
reported to want prices of electric railway equipment. 

Pasadena, Cal.—The proposed line up Wilson’s Peak 
is 12 miles long, and bas an averege grade of 7%. There 
will be but one tunnel on the railway, and the longest of 
the four or five bridges will be but 250 ft. The road will 
be narrow gage, laid with 50 1b. rails, and the : harpest 
curves have a radius of 90 ft. Prof. T. S.C. Lowisin- 
terested in the undertaking. 


Dummy Railways.—New lines or extensivns are re- 
ported as probable in the following places: Waco, Tex., 
address the Waco Dummy Ry.; Sioux City, Ia., address 
Mr. Hankinson. 

Blacksburg, Va.—A charter has been secured for a 
line to Christiansburg. ; 

Waterloo, S C,—A stock company is being organized to 
build a line to Cross Hill, 5 miles distant. J.T. Harris can 
give information. 

Columbus, Ga,--It is reported that. Allen, Curtis & Co., 
of Chattanooga, Tenn., are organizing a company to build 
a line of some length near this city. 

Cable Railways.— Baltimore, Md.—A syndicate of 
Baltimore, Philadelphia and New York capitalists has 
been formed to purchase the Baltimore City Passenger 
Ry. If the railway changes owners, a part of the lines 
will be operated by cables. The price, it is said, will de 
pend upon the estimated cost of making the changes in the 
method of operating. ‘ 

Chattanooga, Tenn.—It is reported that the Chat- 
tanooga Electric Ry Co. will build an inclined cable rail- 
way up Lookout Mt. 

New Companies.—Twin City Rapid Transit Co., Eliz 
abeth, N. J.; capitel] stock, $20,000,000; incopcorators, H. 
W. Cannon, George Bliss, G. 8S. Coe, of New York, and 
others. Citizens’ Street R. R Co., Bloomington, T).; cap- 
ital stock. $250,000: incorporators, J. S. Neville, F. M. 
Churchi'l, G. N. Stunnlefield. Ashtabula (Ohio) Rapid 
Transit Co.; capital stock, $150,000. BattlesCreek, (Mich.) 
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Electric Ry. Co.; capital stock, $100,000. Jefferson Ave. 
Ry. Co., Detroit, Mich. ; capital stock, $100,000. 


HIGHWAYS. 

Pennsylvania,—A road from the McKeesport line to 
Wm. O'Bryon, of McKeesport. It will be a teiford of 
macadam road, 24% miles long. and will cost $12,000 to 
the turnpike is projected by A. W. Wood, John Christy and 
$16,000. Taylor, Romine & Scott are the engineers. Pro- 
posals will be opened June 15. 

Idaho.— An extension of the Mt. Idaho wagon road to 
connect with Boise City has been located. Tne Boise 
City Board of Trade is interested. 

Wash-ngton.—King Co. wants a system of public 
roads. Chehalis Co. will raise $250,000 for roads and 
bridges. 

California.—The South Grove Wagon Road Co., of 
Columbia, Tuolumne Co. has been organized by A. C. 
Nelson, Thomas Conlin, W. H. Hilton and J. B. Parmal!. 
Capital stock, $5,000. 


BRIDGES, TUNNELS AND CANALS. 

Bridges —Niayara Co., N. ¥.—The wooden bridge 
in the Ferris district, Wilson townsbip, will be replaced 
by an iron structure 

Clifton Forge, Va.— Arrangements are being made to 
construct an iron bridge across Jackson River at this 
place. Adédress, Alleghany Mining & Development 
Co., Clifton Forge. 

Manchester, N. C.—Plans have been prepared for 
building a railway bridge at West Fourteenth St. The 
structure will cost about $10,000. 

Lumpkin Co., Ala.—A bridge will be built over the 
Chistaetoe Riverat Joe Leather’s ford. The structure 
may consist of one span 124 ft. long or two spans 62 ft. 
each. Address, F. W. Hill, Dahlonega, Ga. 


Canals.—It is stated that the next Congress will prob- 
ably be petitioned for an appropriation to construct a cana) 
around the Colbert shoals, below Sheffield, Ala. It is pro- 
posed to have the canal 6 miles long, with two locks, 210 
80 ft. each, at an estimated cost of $2,500,009. Joseph Na- 
than, of Sheffield, Ala., can give further information. 


WATER-WORKS. 
NEW ENGLAND. 

Phillips, Me.—Mason Parker informs us that a water 
company has been chartered and organized and that the 
next step is to employ an engineer. 

Pittsfield, Me —Water-works and water power are 
under consideration. 

Townshend, Vt.—H. B. Kenyon informs us that es- 
timates for works to cost $2,500 have been made, but as 
only $700 of stock has been subscribed for, the matter is 
likely to*be dropred. 

Fairhaven, Mass.—I\t is reported that the Fairhaven 
Water-W orks Co has organized. 

Leominster, Mass.—-Bids will be received until June 
15 for constructing adam and grubbing the basin for a 
reservoir. Cerhas Derby, Chairman. 

Webster, Mass.—A petition for authority to build more 
adequate works is before the Water Supply Committee of 
the Legislature, but is likely to go over till another ses” 


sion, 
MIDOLE. 


Callicoon, N. ¥.—The Echo favors building water- 
works. 

Kast Randolph. N. Y.—Reun & Chapman, Castile, in- 
forms us that that they have the contract for building 
works here, price, $14,000. The supply will be by gravity 
to and from a reservoir. 

Penn Yan, N. ¥Y.—Works are talked of, but early ac- 
tion does not seem probable. The present supply is for 
fire protection only. 

Rochester, N. ¥.—Bids will be received until June 15 
for about 600 tons of 12 to 4-in. cast iron pipe and specials. 
Thomas J. Neville is clerk of the Executive Board. 

Union, N. ¥.—The people have voted for works, 72 to 2. 
Water will probably be pumped from springs to a reser- 
voir, and 25 hydrants are proposed. 

Warwick. N. ¥.—Bids will be received by the Water 
Commissioners until June 20 for constructing a dam and 
reservoir. Caldwell & Garrison, Newburgh, are the engi- 
neers. 

Red Lion, Pa.—A reservoir is projected . 

Forty Fort, Pa.—A charter has been granted the Forty 
Fort Water Co., of Wilkesbarre; capital, $5,000; directors, 
L. D. Shoemaker, Abram Nesbitt, both of Wilkesbarre, 
and others. ; 

Pittsburg, Pa.—Bids for a 75 HP. boiler will be re- 
ceived until June 17. E. M. Bigelow is chief of Depart- 
ment Public Works. 

Frederick, Md.—\t is reported that improvements to 
the works will be made with Young Bros., Philadelphia, 
contractors. 

SOUTHERN. 

Asheville, ¥. C.—The Asheville & Sulphur Springs 
Land Co. has been organized with J. D. Murphy as Presi- 
dent and Henry Sheppard, Secretary. Water-works, 
sewers and electric lights are projected. 

Macon, Ga.—\t is reported that the city will ask the 
legislature for authority to build works. 

Green Cove Springs, Fla.- It is reported that another 
company will apply for a franchise. 

Bell City, Ala.—A company is projected. 


NORTH CENTRAL. 

Cambridge, O.—Proposals for constructing a 2,000,0°0- 
gall. direct-pumping and standpipe system will be 
ceived until Jaly 15 by Mr. Joh. S. Black, Villa ge 
Clerk. Mr. O. M. Hoge is City Engineer. 

Indianapolis, Ind.—It is reported that the city has 
authorized the company to extend its mains 14,809 ft. 

Noblesville, Ind.—The works will be built by a local 
company, it is stated. 

Holland, Mich.—Contracts for extensions aggregating 
$14,000 have been let. Pipe will be farnished by the Ad- 
dyston Pipe & Steel Co., Cincinnati. 

Ludington, Mich .—The Ludington Water Co.'s works 
are offered for sale by C.G. Wing, President. The sys- 
tem is direct pumping, with Holly pumps and 8 miles of 
mains. 

Romeo, Mich .— A water-works committee has been ap™ 
pointed by the council. The proposed supply is from 
artesian wells. Estimated cost, $25,000. An election to 
vote bonds will probably be held. 

Chicago, TUl.--The contract for the water-supply sys; 
tem for the Columbian Exposition has been awarded to 

Mac Kitchie & Nichol, of Chicago. The plans and speci- 
fications were prepared by W.S. Mac Harg, of Chicago. 

Peru, Til.—E, Sutphin, St. Louis, Mo., has received 
the contract for works, for $59,500. Gordon pumps and 
Chapman valves and hydrants will be used. Charles H. 
Ledlie, St. Louis, is consulting engineer and W. A. Cal- 
houn, engineering agent for the city. 

Pontiac, Ill,—William McKay, Mayor, informs us 
that bids for works to be owned by a company will be re 
ceived until June 19 by the council. The supply will be 
pumped from springs to a stand-pipe. Estimated cost 
$50,000. Population, 3,000. 


NORTHWESTERN. 

Luverne, Minn —Bids will be received until June 20 
for material and labor for water-works, including driven 
wells, two 750,000-gall. pumps. two boilers, brica station 
15 < 90 ft., standpipe. about 195 tons of cast-iron pipe and 
hydrants, valves and specials. Harrison & Hawley, 
Drake Block, St. Paul, are engincers and Albert Borck is 
Recorder. 

Tracey. Minn.—The works for which bonds have been 
voted are estimated to cost $25,000. 

Mason City, Neb.—Works have been completed and 
accepted by the village. 

Oakland, Neb,—Bids for constructing works and for 
$7,500 of water bonds were received June 9. J.W.Holm- 
quist is Village Clerk. 

Dillon, Mont.--The following is from J. H. Lawrence: 

W orks are projected by the Dillon Water & Light Co., 
which has not yet organized. but proposes to let con(racts 
within 30 days. It is proposed to pump water by two 
1,000,000-gall. pumps from springs one mile distant to a 
12 < 109 ft. stand-pipe. Estimated cost, $50,000. Popula 
tion 1,500. 

SOUTHWESTERN. 


Comanche, Tex .—Works are wanted. 


Sulphur Springs, Tex.—It is reported that a franchise 
has been granted to W. W. Marmaduke, Washington, 
Ind. 

PACIFIC, 


Seattle, Wash,--Superintendent Chalk has reccm- 
mended the purchase of a 9,000,000-gall. compound con- 
densing high-duty pump. A gravity supply is also talked 
of. 

Union, Ore.—Bids are wanted until June 17 for con- 
structing an influent crib and furnishing and laying 
12,435 ft. of 10, 1,000 ft. of 8 and 500 ft. of 6in. pipe. W. T. 
Wright is Mayor. 

CANADA. 

New Westminster, B, C,—Construction of works is 

in progress. 


ARTESIAN WELLS. 


Marion, S. C.--Bids for sinking a 6 or 8 in. artesian 
well are wanted by R. J. Blackwell, Chairman City 
Council 

Helena, Mont,—There is much talk about experimental 
artesian wells here. 

Wichita Falls, Tex.—A well is wanted. 

Bessemer, Col.—A well is under consideration. 


IRRIGATION. 


Dodge City, Kan.—The Western Kansas Water 
Works Irrigation & Land Co. has filed articles of incor- 
poration; capital stock, $1,000,000; directors, W. M. Sut- 
ton, W. H. Pearce, J. W. Gilbert, G. G. Gilbert and E. E* 
Toule. The company proposes to lay out town sites, build 
dams, canals, water works and electric light plants. 

Laramie, Wyo.—The Fort Sanders Ditch Co. has com- 
pleted preliminary work for a ditch 13 miles long and 12 
ft. wide at the bottom. It will convey water from Big 
Laramie to the old reservation south of the town. J. 8S. 
Richards is at the head of the enterprise. 

Delano, Cal.—Pumps and tanks are being used for 
irrigating vineyards. 

San Bernardino, Cal.—It is reported that the Arrow- 
head Reservoir Co. will carry on the construction of its 
irrigating works as rapidly as possible. The project in- 
cludes three rerervoirs and a canal or canals. James 
Gamble, of Cincinnati, O., is President . 





Walnut Grove, Ariz.—lIt is reported that A. O. Brodie, 
Superintendent of the Wa'nut Grove Water Storage Co.., 
recently stated that the construction of a new dam, to 
take the place of the one damaged by flood, will be 
started this fall. 

Yuma, Ariz.—It is reported that work on the ditch of 
the Yuma Pymping & Irrigating Co. will be pushed to 
completion this year. E. M. Sanford, Prescott, Ariz., is 
General Manager. The Yuma Heights Irrigatiag Co. 
proposes to pump water from the Colorado River to irri- 
gate land near Yuma. H. W. Biaisdeil and L. A. Hicks, of 
Yuma, and S. M. Franklin, of Tucsou, are the incorpora- 
tors. The Algadones Irrigation Co. has been incorporated 
to operate in Yuma Co., by E. M Sanford, Prescott, and 
others; capital stock, $2,000,000. 


SEWERACE AND MUNICIPAL. 


Sew ers.— Maine.—Gardiner. An engineer is to be en- 
gaged to lay out a system of sewers, and prepare plans 
and specifications.—_—Thomaston. Plans for a sewerage 
system are to be prepared by T. W. Baldwin, of Bangor. 

Massachusetts. — Marlborough. The General Court 
has been petitioned to enact a Jaw authorizing the city to 
raise $100,000 additional for the sewerage and sewage dis- 
posal, -—Woburn. A bill has passed the State Senate au- 
thorizing the Mayor to appoint sewerage comm ssioners. 

—Brockton. Mr. A. F. Black, of Malden, has made a 
proposition to put in his system of sewage treatment, 
which is owned by the United States Sewage Filtering & 
Fertilizer Co. 

Rhode Island,.—Pawtucket. A bill has been passed 
authorizing the establishment of a sew erage system. 

New York.— Brooklyn. Work is soon to be commenced 
on the sewers for the 26th Ward. The sewerge will be 
carried to deodorizing tanks.——Rochester. The ordi- 
nance for the ea‘t side sewer, following the recommenda- 
tions of Mr. Kuichling’s report has been adopted. The 
sewer will be 42.772 ft. long, of varying size, and will coat 
abont $1,000,000, 

New Jersey.—Washington. The Sanitary Sewer Co, of 
New York, has applied for a franchise for sewers. — 
Plainfield. A franchise has been granted to J. M. Low, 
of Kingston, N. Y. 

Pennayleania,—Williamsport. An ordinance has been 
passed dividing the city into sewer districts, and adopt- 
ing the system of house and storm water sewerage, de- 
signed by Mr. H. C. Reeder, City Engineer.——Carbondale. 
Work is to be pushed onthe new sewers.—— Corry. A 
report on the proposed sewerage system recommending 
brick sewers, has been made by Mr. R. H. Wilson, of 
Washington, Pa. 

Delatwrare.—Wilmington. -A new intercepting sewer 
on the south side is to be built at a cost of $21,600. Mr. T. 
C. Hatton is the engineer. 

Virginia.—Salem. Contracts have been awarded for 
laying sewer pipe. 

South Carol ina.—Columbia. A company is to be or- 
ganized to build a system of sewers. For particulars ad- 
dress the Mayor. 

Kentucky.—Lexington. It has been proposed to build 
aimain sewer on Vine St.,and to abandon the Branch 
which would then be filled up.--—-Covington. An ordi- 
nance for a system of sewerage has been adopted. 

IUlinois.--Streator. Mr. Graves has prepared plans for 
a sewerage system.-—-Rogers Park. The contract for 
the new sewerage system has been awarded to Mr. F. C. 
Horn, Chicago. 

Iowa,--Cedar Rapids. Bids for about 2 miles of 6 to 18 
in. pipe sewers will be opened June 16. 

Washington,—Seattle. Mr. Benezette Williams, of 
Chicago, has stated that his plans for the sewer system 
are well on toward completion. 

Oklahomu Territory.—Okiahoma. Mr. Burns, city 
engineer, has pre;ared plans for a drainage ditch 8 ft. deep 
and 20 rt. wide at the top. It will be lined witk plank, and 
will cost $5,000. P 

Canada,--Toronto Junction; Ont. The council has de- 
termined to construct the system of sewerage according 
to the plans prepared by Mr. Kuichling and Mr. Chipman. 

Streets. — Rhode Island.—Providence. The Commis- 
sioner of Public Works has been directed to macadamise 
Broadway. 

Connecticut.—Hartford. The Street Board is said to 
be in favor of asphalt paving. 

Pennsylvania.—York. The Board of Trade has pre 
sented a petition to the council in favor of street improve- 
ment. 

Georgia,—West End. A considerable amount of pav- 
ing and curbing is in progress. Mr. P.N. Black, of At- 
lanta, is the engineer in charge of improvements. 

Indiana,—Indianapolis. Brick paving is to be laid on 
Coburn St. The brick will be 244 « 444 = 84 ins. 

Bonds.—Grand Forks, No. Dak.; $50,000 for sewers. 
Rock Hill, 8. ©.; $10,00 for streets. Brooklyn, N. Y.; 
$1,300,000 for bridge and park purposes. Montgomery, 
Ala. ; $25,000 for streets. Omaha, Neb.:; $50,000 for paving 
in South Omaha. Hurley, Wis.; $15,000 for sewers. 


ELECTRICAL. 


Electric Light.—New plants or extensions of existing 
systems are reported as probable in the following places: 
Ensenada, Cal., address 8. Z. Salorio; Washington, Pa., 
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address the Washington Electric Light & Power Co.; 
Georgetown, Tex., address J. Steele; Paris, Tex., address 
the Paris Gas & Electric Light Co.; Prescott, Ark.; Du- 
pont, Ga,, address A. Dupont; Ozark, Ala.; Hallettsville, 
Tex.; Newton, N. C., address G. McCorkle; Hamilton, O., 
address Chas. Cornell; Rosedale, Miss.; Asheville, N. C.. 
address J. D. Murphy; Norfolk, Va., address the Mer- 
chants’ & Miners’ Transportation Co.; Greenville, Ala., 
address J. R. Porterfield; Portage, Wis., address I. W. 
York; Healdsburg, Cal; Middleton, Conn.; Stoughton, 
Wis., address J. 8. Hutson; Le Roy, N. Y.; Middletown, 
Conn.; Ticonderoga, N. Y., address E. W. Hyde: Alma, 
Wis.; Ashville, Ala,, address J. A, Hodges. 

Braintree, Mase.—A committee has been appointed 
to report on the advisability of lighting the town by elec- 
tricity. T. A. Watson is a member. 

Danvers, Mass,—The State Legislature has passed a 
bill permitting this town to establish an electric plant 
and to distribute light and power. 

Cambridge, Mass .—The Board of Alderman has con. 
tracted with the Cambridge Electric Light Co. for not 
less than 400 arc lights, at $ll5each per annum. 

New Orleans, La.—Proposals for an incandescent 
lighting plant for the Marine Hospital will be received 
until June 16, by C. G. Johnson. 

Wilmington, O.—It was voted on June 1 to establish 
municipal electric lighting plant. 

Indianapolis, Ind.— Specifications for the municipal 
plant have been prepared by the Board of Public Works. 
They embrace all points connected with erecting and 
operating for 10 years a station having a capacity of 750 
are lights of 2,000 c. p. each. 

Cheboygan, Mich,—Bids for lighting the city are 
wanted by the City Atiorney. 

Washburn, Wis.—Bids for erecting and operating a 
plant are wanted by the Town Clerk until June 20. 

Denver, Colo,—The Denver-Highlands Electric Co. 
offers to furnish lights of 2,000c. p. at $9.80 per month 
each, incandescent lamps of 20c. p. for street lighting at 
$20 per annum each, and of 16 c,. p.at 7 mills an hour 
each, 

Hatlettsvitle, Tex,.—Bids for furnishing a plant of 300 
incandescent lamps capacity are wanted by Mayor M. &. 
Townsend. 

Austin, Tex ,.—RBids will be received until June 25 by 
Larmour & Watson for furnishing a plant for the South- 
west Texas Insane Asylum, near San Antonio. 

New Companies,—Riverview Electric Light & Power 
Co,, Chicago, I11,; capital stock, $250,000; incorporators, F. 
8. Moffatt, H, P. Caldwell, G. C. Short. Holliston (Mass ) 
Gaa & Electric Co.; capital stock, $8,000; incorporators, M. 
F. Coughlin, C. J, Driscoll, A. L. Forbes. | Ellwood (Ind.) 
Electric Light & Power Co.; capital stock, $10,000; direc- 
tors, C. M. Greenlee, V.Q. Irwin, J. Loomis, C. A. Gates. 
Winters Electric Co., Chicago, L., capital stock, $10,000; 
incorporators, F. M. Winters, A. F. Raymer, A. H. Bald- 
win. Greenwich (N. Y.) Electric Light & Power Co.; cap 
ital stock, $15,000; incorporators, H. Gray, L. Thompson 
J. Brooks and others. Vallejo (Cal.) Electric Light & 
Power Co.;. capital stock, $50,000; incorporators, 
J. Maguire, T. A. Thornton, 8. Brown and others. 
Wagniere Electric & Mfg. Co., Los Angeles, Cal.; capital 
stock, $250,000; directors, A. Wagniere, L. A. Le Doux 
and others. Cotton Shoals Elcetric Light & Power Co., 
Graniteville, S.C.; capital stock, $10,000; directors, A. 
Ethridge, W. A. Edwards. Crescent Electric Light Co., 
Long Island City, N. Y.; capital stock, $25,000; trustees, 
G. Gray, of New York; E. P. Foster, of Long Island City; 
H. A. Fisher, Jr., of Brooklyn. East Providence Electric 
Lighting & Transportation Co., Providence, R. 1.; capi- 
tal stock, $100,000; address EK. C. Dubois. Shenandoah 
(Ta.) Electric Light & Power Co.; capital stock, $15,000; 
W. M. Croan, President. 

CONTRACTING. 

Brick Paving.— Rockford, I1ll.—Contracts have been 
awarded by Mr. D. C. Dunlap, City Engineer, A, North 
Main St.. J. B. Smith & Co.; B, North Church St., 
Rockford Construction Co.; C, South Wyman S8t., Rock- 
ford Construction Co, 
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stone .> 7,300  $ .67) 7,000 $ .65 400 $ .75 
Curbstone re- \ 
eer 1,900 10 400 16 20 .75 
Curb walls..|........./......;rrcuyd) 3.8 200, 3.50 
Cu, yds. iCu.yds. Cu.yds. 
Earth filling. SOO 4 dks wes | £60: fisices 1,000 |...... 
Exeav. and | 
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ment com- Sq. yds, iSq. yds Sq.yds. 
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Street Work.—Washington, D. C.—The District 
Commissioners have awarded contracts as follows for 
work on suburban streets: Brightwood Ave.: M. F. 
Talty, grading, 18 cts. per cu. yd.; hauling earth, per 100 
ft. over first 500 ft., 44 ct. per cu. yd.; setting curb, 25 
cts. per lin. ft.; laying brick sidewalk, 20 cts. per sq. yd.; 
laying cobble gutter, 25 cts. per sq. yd.; laying gutter 
flag and cross flag, 6 and 9 cte. per sq. yd.; hauling cobble 
and flag, 15 cts. per sq. yd. per mile. Anacostia Road: 
J. Frawley; grading, 1844 cts.; hauling earth, \& ct.; 
stone masonry, $5.75 per cu. yd.; brick masonry. $8; con- 
crete masonry, $3.80; laying gravel roadway, 1) cts.; lay~ 
ing cobble gutter, 25 cts.; hauling cobble and flag, 10 cts,; 
Linden St. M. F. Talty; grading, 18 cts.; hauling earth, 
Yct.; laying sidewalks, 20 cts.; laying macadam and 
gravel roadway, 9 cts. and 15 cts.; laying cobble gutter 
and cross flag, 25 and $ cts. Naylor Road ;:H. Naylor, Jr.; 
grading, 18 cts.; laying macadam roadway, 90 cts. Ili- 
nois Ave.: A. Gleeson; grading, 17 cts.; hauling earth, be. 
yond 500 ft., 44 ct. per 100 ft. Fourth St.: T. H. Lyons; 
grading, 19 cts.; hauling earth, 4%ct. Sixteenth St.: A. 
Gleeson; grading, 1654 cts.; hauling earth, \& ct.; setting 
curb, 10 cts.; laying gravel roadway, 12 cts.; laying side. 
walk and gutter flag, 16 cts. and 8 cts. 

Cement.—Cincinnati, O.—The following proposals 
have been received by Major D. W. Lockwood, U. S. En- 
gineer Office, for 1,000 bbls. of hydraulic Portland 
and 6,000 bbls. American natural cement: J. B, Speed 
& Co., Louisville, Ky.; $4.10 and $1.25 per bbl. P- 
W. Fisher, New York, N. Y.; $2.68, $1.74. 

Brick and Cement.— Washington, D, C.—The fol- 
lowing proposals have been received by the District Com- 
missioners: Angus Lamon, 9,000 invert blocks at 50 cts, 
per ft ; 495,000 vitrified bricks, at $24 per 1,000 for the \-in. 
taper, and $23.50 for the %4-in.; S. M. Hamilton, 460,000 
bricks, $21.75 per 1000. Cement: W. F. Hewett, 25,000 
bbls Acme natural cement, $1.10 per bbl.; J. T. & J, M. 
Waters, 25,0C0 of Round Top, $1.20; 1,200 0f Hercules Port” 
land cement, $7.87; Chas. C. McColgan & Co., 1,200 Stettin 
Anchor Portland cement, $3.20; S M. Hamilton & Co. 
1,200 Hemmoor Portland slow setting cement, $3.05; ; 
Germanic Portland, slow setting, $2.90; quick setiing 
Burham Portland, $2.85; S. S. Daish & Son, 8,000 Antie- 
tam cement, $1.20; Halliday & Richardson, 1.200 Man” 
iehmer cement, $3.05; Jackson Jones Co., 1,200 Germanic’ 
$2.74 per bbl.; J. E. McCracken, Cincinnati, O , $3.60 for 
Portland; Gray & Church, Frankfort, Ky., $1.94 for Ameri- 
can; Buckeye Portiand Cement Co., Bellefontaine, O. 
$3.50 for Portland. 


Rip Rap.—Washington, D. C.—The following pro 
posals for 4,500 cu. yds. have been received by Col. P. C” 
Hains, U. S. Engineer Office: Westham Granite Co., 
Richmond, Va., $2.97 per cu. yd.; C. G. Smith & Son, 
Washington, $3.25; Port Deposit Granite Co., Port De- 
posit, Md., $3.25; J. E. Spencer, Lapidum, Md., $3.45; John 
Satterlee, Kings Bridge, N. Y., $3.47; M. A. McGowan, 
Georgetown, D. C., $3.65. 

Iron Beams.— Washington, D. C.—The contract for 
rolled iron beams for the Congressional Library has been 
awarded to the Phcenix Tron Co., of Philadelphia, Pu., at 
3.15 cts. per lb, for plain beams, and 3.34 cts. per 1b. for 
punched and connected beams. 

Levees.— New Orleans, La.—The Orleans Levee Board 
has awarded contracts to Louis Louque at 17% cts. per 
cu. yd. for earth work, $33 50 for cypress revetment, and 
27% cts. per ft. for sheet piling. 


PROPOSALS OPEN. 


Bridges.— Boston, Mass.—Stony Prook bridge at the 
Back Bay fens, The Park Commissioners, 53 State St. 
June 19. 

Tonawanda, N, Y¥.—I\ron bridge over the canal and 
creek at Delaware Ave. E, Hannan, Superintendent of 
Public Works, Albany, N. ¥. June 23. 

Sewers.— Rockford, Ill.—About 7,700 lin. ft. of 9.12 and 
15 in. pipe; manholes, catch basins, etc. D.C. Dunlap, 
City Engineer. June 22. 

Salem, Ore.—M. E. Goodell, Recorder. June 30. 

Paving.—Washington, D. C.—Asphalt pavement, 
curbing, etc. The District Commissioners. June 24. 

Highways,.—Galion, O.—About 6 miles of roads. J. 
B. Weddell, engineer. June 22. 

Dredging.— Baltimore, Md.—About. 190,(00 cu. yds. 
N. H. Hutton, Engineer of the Harbor Board. June 19. 

Walland Culvert.— Boston, Mass .—Retaining-wall 

and culvert. Park Commissioners, 53 State St. June 19. 
Building .— Norfolk, Va.—Court house and jail. I. H. 
Harn, Clerk of Board of County Supervisors. July 27. 

Docks .— Velasco, Tex.—G. W. Angle, Brazos River 
Channel & Dock Co. 

Baton Rouge, La.—Wharves. Plens and specifica- 
tions at the Mayor’s office. E. Jolly. June 19. 

Philadelphia, Pa,—Dry dock picr at League Island. 
N. H. Farquhar, Chief of Bureau of Yards and Docks, 
Washington, D.C. June 17, 


MANUFACTURING AND TECHNICAL. 


Locomotives.—A standard-gage light engine is wanted 
by W. M. Jones & Co., Hoffman, N.C. The New York, 


Lake Erie & Western will add 50 ten-wheel freight en- 
gines to its equipment. 


Cars.—The Pullman Palace Car Co., of Chicago, IIl., 
has built 2 passenger cars and a combination baggage and 
smoking car for the “red line’ Keystone express of the 
Pennsylvania road. It has also a contract for 34 pas 
senger cars for the Baltimore & Ohio. The Crossen Car 
Co., of Coburg, Ont., is building passenger cars for the 
Canada Atlantic. The Jackson & Sharp Co., of Wilming- 
ton, Del., is building 10 cars for the Chicago & West 
Michigan. The Laconia Car Co., of Laconia, N. H.. is 
building cars for the Quebec Central. The Butfalo Car 
Mfg. Co., of Buffalo, N. Y.. is building box cars for the 
Adirondack & St. Lawrence. The Schneider Combina- 
tion Car Co. has been organized at Chicago by J. G. 
Schneider, Frank Riedle and B. McDevitt; $200,000. 


Car Window.--The De Kalb ventilating car window, 
opening from cither side, so as to prevent draft and exclude 
cinders, is being brought out by the Martin Anti-Fire Car 
Heater Co., of Dunkirk, N. Y. 


Railway Stations.—Plans for a station for the Michi- 
gan Central at W oodward Ave, Detroit, Mich., have been 
prepared by Mr. B. L. Gilbert, cf New York. 


Cements.—_Wm. Green and H. J. Rogers have or- 
ganized as William Green & Co., with offices in the Rook 
ery Building, Chicago, toimport and deal in English, Port? 
land, Belgium, German, Louisville, and other cements. 

The Remington Construction Co. has been or- 
ganized by C. Remington and H. D. Haight for municipal 
and gencral contracting. John Brown is Superintendent 
of Construction. Office, Exchange Building, Chicago, Il. 


The King Iron Bridge & Manufacturing Co.,, of 
Cleveland, O., has been awarded the contract for the 
metal work of the Mines and Mining Building for the 
Columbian Exposition. The building will cover about 
245,000 sq. ft., and che greatest height will be about 100 
ft. The company also has the contract for a large steel 
drawbridge for the U.S. Government over the tidal canal 
at Oakland, Cal. 


The Boughen Engineering Co., of Cincinnati, O., has 
moved to 179 Race St. It has contracts for ma- 
chinery for the Cincinnati Inclined Plane Electric Ry. 


‘and the Brighton electric station of the Cincinnati 


Street Ry. It has completed pumping plants of 
3,000,000 and 1,000,000 galls. capacity for the water-works at 
Huntington, Ind., and Harrison, O., and machinery for 
the electric light plant at the latter place. 


The Lidgerwood Mfg. Co. is extending its works at 
South Brooklyn, N. Y. 

The Berlin Iron Bridge Co., of East Berlin, Conn., 
has designed and is building a brick and iron machine 
shop for the Ball & Wood Co., of Elizabethport, N. J. The 
center part is 40 ft., with a wing on each side 20 ft. wide. 
The center part is served by an electric traveling crane. 


Building .-—Bids for an iron and brick building in 
Philadelphia, Pa., are being received by Constable Bros., 
architects, New York City. 


Companies.—Consolidated Machine Brick Cv., of Den- 
ver, Col.; J. Baker, J. A. Keefe and J. H. Boyle; $100,000. 
N. B. Pullman Co., of Chicago, I1l.; to manufacture rail- 
way appliances; C. E. Gaylord, C.N. White and M. J 
Frost; $200,000. Seattle Bituminous Paving & Improvc- 
ment Co., of Seattle, Wash.; F. Adams, G. C. Phinncy 
and E. W. Gilmour; $50,000. 

Metal Market Prices.—Rails.—New York: $30.75 to 
$31; old rails, $20.50 for iron and $17 for steel. Pittsburgh: 
$30 ; old rails, $23 to $23.50 for iron and $17.50 to $18 for 
steel. Chicago: $31; old rails, $22.75 for iron and $14.50 to 
$17 for steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.75 cts. ; spikes, $1.09 to $1.95; track bolts, 2.60 to 2.65 cts. 
with square, and 2.75 cts. with hexagon nuts. Pitts- 
burg; splice bars, 1 8 to 1.9 cts. for iron or stcel; iron 
or steel spikes, 2.05 cts.; iron track bolts, 2.75 cts. with 
square and 2.8) cts. with hexagon nuts. Chicago: splice 
bars, 1.85 to 1.9 cts. for iron, 2 to 2.05 for steel; spikes, 2 to 
21 cts.; track bolts, 2.8 to 2.9 cts, with hexagon nuts. 

Foundry Pig Iron.—New York: $14 to $18. Pitts- 
burg: $14.75 to $17, Chicago: $14.50 to $16. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 55 and 45 per cent. on 
black and galvanized butt-welded; 65 and 52% on black 
and galvanized Jap-welded. Casing, 55 per cent. 

Lead,.—New York: 4.45 to 4.5 cts. St. Lous: 4.1icts. 

Structural Material.—New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles, 1.95 to 2.1 cts.; tees, 2.45 to 
2.75 cts.; sheared iron plates, 1.95 to 2.25 cts.; steel plates, 
2 to 2.15 cts. for tank, 2.3 to 2.6 cts. for shell, 2.5 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 
3.1 cts.; channels, 3.1 cts.; angles, 2 cts.; tees, 2.6 cts.; 
universal iron mill plates, 2.1 cts,; sheared steel bridge 
plates, 2.1 to 2.15 cts.; refined bars, 1.8 to 1.9 cts.; steel 
plates, 2.1 cts. for tank, 2.45 cts. for shell, 2.7 cts. for 
flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 3.2 cts. ; 
channe!s, 3.2 cts. ; angles, 2.25 to 2.3 cts.; tees, 2.6 to 2.7 cts. + 
universal plates, 2.3 to 2.4 cts.; sheared plates, 2.5 to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel; steel plates, 2.6 
to 2.7 cts. for tank, 3.25 ets. for shell, 3.5 cts, for flange’ 
4.25 to 5.5 cts. for firebox; boiler rivets, 440 4.25 cts. 
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Commonwealth of Massachusetts 


\etropolitan Sewerage Com- 


missioners. Notice to contractors. 
Sealed bids for building Section 2 of the Metro- 
politan Sewerage System on Deer Island and 
Section 12in Chelsea, in accordance with the 
form of contract and specifications to be fur- 
nished by the Board of Metropolitan Sewerage 
Commissioners, will be received by said board 
at its office, 93 Lincoln street, Isoston, Mass., 
until 12 o’clock M. of SATURDAY, June 13, 


1291. : 

No bid will be received unless accompanied 
by a certified check for the sum of $1,000. 

All bids must be made upon the blank forms 
furnizhed by the board. 

The external diameter of the sewer on these 
sections is approximately from 10 to 13 ft. 

Some other particulars are approximately as 
ollows: 


Length, Averagedepth, Cu. yds., 
Section. ft. ft. masonry. 
2 2100 19 4800 


12 3050 7 5500 
Plans can be seen and specifications and 
form of con ract can be obtained at the above 


fice. 
: Each bidder is required to make a statement 
indicating what sewer atid similar work he has 
done, and to give references that will enable 
the board to judge of his business standing. 
The board reserves the right to reject any 


and all bids. 
HOSEA KINGMAN, )\ 
Metropolitan 
> Sewerage 


TILLY HAYNES, 
{ Commissioners of 


ROBERT T. DAVIS,/ Massachusetts 
Howarp A. Carson, Chief Engineer. a4 
21-4t 


Niles, 0., Water-Works. 


Notice to Contractors. 


QEALED PROPOSALS WILL BE RE- 
) ceived ty the Village Council of Niles, 
Trumbull County, Ohio, UNTIL NOON, 
JUNE 30TH, 1891, for furnishing material and 
constructing water-works for said village as 
follows: 

One infiltration or supply basin, one building 
and one chimney, one storag® reservoir, two 
jumping engines of 1,000,900 gallons cach in 24 
bours. Bids will be received for compound 
condensing and compound non-condensing 
machinery. Also two boilers for said works, 
including engine foundations, boiler setting, 
together with all pipes and fixtures complete. 

Also the furnishing of 600 ft. of 1f-in., 120 ft. 
of 12-in., 2 400 ft. of 10-in., 16,500 ft. of 8-in., 14,900 
ft. of 6-in. and 12.750 ft. of 4-in. cast-iron coated 


Board of 





water pipe, aggregating about 810 tons of 2,000 
pounds. Also about 22 tons of special castings: 
also the laying of pipe and specials. Also the 
furnishing of 80 fire hydrants, 56 stop valves 
and 56 valve boxes, and setting same. 

Bids will be received for the Water-Works 
System complete, or for any department of 
work, or material separately. ‘The Council 
reserves the right to reject any or all bids. 
Plans and detailed drawings can be seen at 
the office of the Village Council on and after 
June 10. Specifications furnished contractors 
by the consulting engineer or the village clerk. 
Proposals must be indorsed “Water-Works 
Proposal.” 

J. B. STRAWN, Consulting Engineer, 
273 Lincoln Ave., Salem, O. 
M. J. FLAHERTY, Village Clerk, 


3 Niles, O. 
Nites, O., May 26, 1891. 22-5t 





Nealed Proposals will be re- 


ceived at thisoffice until July 6th, 1891, at 
12u., for the building of a sewerage system for 
the city of Vicksburg, Miss., as per 
specifications now on file in the o 
City Clerk. The Board of Mayor and Aldermen 
reserve the right to reject any and all bids. 
‘ ° R, V. BOOTH, Mayor. 
VicksBURG, Miss., May 25th, 1891. 22-5t. 


New Pumping Engines for Atlanta, 
Ga. 


Sealed proposals will be received at the total tonn 


water-works office in the city of Atlanta, Ga., 
until 12 0’¢lock meridian, on the 8th day of July, 
1891, for furnishing three horizontal high-duty 
compound pumping engines. Two of said en- 
gines to be located close to the Chattahoochee 
River, near the mouth of Peachtree Creek, and 
distant from the center of the city about seven 
miles, Each of these two engines to have the 
capacity to deliver 10,000,000 galls. in 24 hours 
against a pressure of 105 lbs. per 8q. in. intoa 
receiving reservoir. The other one engine to be 
located at a point between the river and city 
and between three and four miles distant from 
the center of the city. This engine will be re- 
quired to pump directly into the city water 
mains against a varying pressure of from 105 to 
160 lbs. per sq. in., and to be so constructed 
that the pressure may be increased from the 
first to the second figare within two minutes 
; oe: the time of receiving a fire alarm at the 
Slation. 
Bids should be sealed and addressed to the 
_ Board of Water Commissioners, Atlanta, 
Svecifications may be had by addressing R. 
M. Clayton, City Engineer, or Wm. G. Rich- 
ards, Superintendent, Atlanta, Ga. 
The right is reserved to reject any or all bids. 
Howe. C. Erwin, President. 
ATLANTA, Ga., June 5, 1891. 24-4 












CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


s and | 88 follows: 
ce of the | 20 to 
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Also Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, ctc- 


adam and reservoir, asan extension of 
water system of said village, and to furnish 
an additional supply of water, according to the 





XVII 


Reservoir. 


received by the 


For Constructing 


Sealed proposals will be 


undersigned Water Commissioners of the Vil 
lage of Warwick, Orange County, N. Y., until 
noon of the 20th day of June, 1891, at the office 


fF. V. Sanford in-Warwick, for constructing 
the 


; - . . plans and specifications, which may be ex- 

CHAS. MILLAR & So N, Selling Agts., Utica, N. Y amined at the office of said F. V. Sanford at 

Manufacturers of Lead Pipe and Plumbers’? Materials. any time between the hours of9a. m. and 4 
Wholesale Eastern Agents Akron Vitrified Sewer Pipe. p. m. 
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MONTACUE & C@., 


MANUFACTURERS 


FIRE BRICK, SEWER PIPE, 


DOUBLE STRENGTH 


RAILROAD CULVERT PIPE, 


With long sockets, in two and one-half foot lengths. 
CHATTANOOGA, 


TENN. 


1871 IMPORTANT 1891 
To Architects, Engineers and Contractors, 


“SAYLOR’S AMERICAN PORTLAND CEMENT” has been on the 
American market for twenty years in successful competition to all 
Imported Portland Cements. Buyers will save money and secure the 
best results by using this brand. Sold in barrels and cotton or paper 
sacks. 

JOHNSON & WILSON, GENERAL SELLING AGENTs, 
Aldrich Court, 45 Broadway, New York. 
Correspondence sclicited. | Note carefully the following letter : 
* > Ae See arene emneneamemerncrmnn 


Delaware & Hudson Canal Co., 
Office of the Chief Engineer, 
Northern Railroad De 

ALBANY, N. Y., 


A. J. Swift, Chief Engineer. 
Albany & Susquehanna ) 
Rensselaer & Saratoga ; Railroads. 
New York & Canada 
and Adirondack Railway. 
Messrs. Jonxson & WiLsox, ALDRIcH CouRT, NEW YorRK. 

GENTLEMEN: In answer to your inquiry as to the characteristics and merits of the “Saylor’s 
American Portland Cement,” which we have purchased from you during the last two years, I 
am giad to be able to say that it has proved entirely satisfactory, and, in my opinion, is as desir 
able for railroad engineering structures as any imported Portland cement which we have used, 
and this statement covers all the best known bratids in use. We have had occasion, during the 
past three months, to remove abutments in which your cement was used, and therefore | am 
able to say, with a full knowledge of the facts, that the results have been eminently satisfactory. 
We have used it in the coldest weather — the past two years with a large percentage of 
salt, and have found it entirely satisfactory. It sets quickly, which is, of course,a matter of 

at importance where the traffic of the railroad has to be carried on green masonry, and its 
draulic properties have been thoroughly tested in coffer-dams where we have used it, and 
have proved to be excellent, 

We propose to continue using it as our standard cement until something equally good and 
less expensive shall appear upon the market, and this we fail to find as yet. 

It is, in my opinion, the cheapest high-class cement in use, and far superior in every desirable 
characteristic to all other brands of natural cements. Yours very oe 
[Copy] A. J. Swirt, Chief Engineer. 


) 
i 
artment, | 
an. 21, 1891.) 


NOTE.—The Delaware & Hudson Canal Co. have used six thousand 
(6,000) barrels of “‘Saylor’s Portland Cement’ to May 1, 1891. Put 
up in strong paper bags, saving 15 per cent. on the cost in barrels. 


SPRINGFIELD, O., WATER-WORKS, | SEALED PROPOSALS WILL BE RE- 


SEALED PROPOSALS will be received by K ceived at this company’s office, in Port 
the Trustees of Water-Works, Springfield. | Clinton, Ottawa Co., O., until 11 A. M. on Mon- 


Ohio, at their office in the City Building, until | gay, June 22, 1891, for supplying all rails. fasten- 
eight o'clock Pp. M. of June 15, 1891, for furnish. | ings and ties for and laying 12 miles of stand- 


ing approximately 20) tons of cast-iron pipe | ard frack from Short Line Junction to Port 
| Clinton. The work is to be completed within 





Port Clinton Short Line Railway. 


20 gus Fee. weighing & pounds per foot | 99 days from June 22, 1891, and payment for all 
6“ “g «“ “ 33 “ “ wo] of same to be made in the company’s first 
¥ - “s zu . “ S “ “| mortgage bonds at 90 cents on the dollar. All 
5 “ “ special castings for same. rights of way now secured, and grading, bridg- 


Delivery to consmence within 10 days after | illcaiietiememecaanes oe 2 


signing of contract. and to be completed by | : 
October 1, . miles of property and valuable terminals, and 
1, 1901. The trustees reserve the right tbe whole issue of bonds secured by same will 


to alter the proportions required of the differ- | 
‘ be fixed at $100,000, bearing 6% interest. 
ent sizes, as circumstances may dictate, the Seecifentions end fc of bid on applica- 
age remaining the same. All pipe a 


, and specials must have the usual coating, and R . 
aie te ” ight reserved to reject any and all proposals. 
all prices include the delivery “f. o. b.”” Spring- EDGAR H. BRENNAN, 


field, \ 
~ ; . President and Engineer. 
The trustees reserve the right to reject any Port CLINTON, Ottawa Co., O 
21-5t 


and all bids for any reasons. May 13, 1891. 


(Signed) E. C. Gwyn, )} Water-Works 
Proposals, 


C. NAGEL, Trustees. 
SPRINGFIELD, O., May 30, 1891. 3 
OFFICE W ATER- WORKS, 
SAVANNAH, Ga, May 21, 1291. . 
the 


Notice to Contractors. —Sealed ALED proposals will be received b 
until eleven 


E 
i als a parat s City of Savannah, Geo: 
proposals for the graduation. pre fon (11) o’clock A. M., July et wet furnishing 
igh-Dut 


| 











of foundation and paving with brick a part of | and constructing Two (2) Pumping 
several of the streets of this city will be re- a nee cogh having a we ae = Million 
ceived by the Common Council of the City of - & gallons per day. and the neces- 

sary rs and other appurtenances pertain- 
Huntington, West Va., until 8 o’clock P. M., ing to a pumping plant. Pal to be eee 
Monday, June 15, 1891, also until said time by } ance wit a specifications on file in the 
the same will be received bids for furnishing | “#ter at Savannah, Ga., or which, with 


all other information, can be obtained from 
Thomas T. Johnston, Consulting Engineer, at 
roém No. 29, No. I7I La Sallie street, Chicago, 


Tilinois. 

s must be made in spereunce with 
general specifi NO 
Poeat will be considered unless the party offer. 
" it can furnish evidence satisfactory i We 


curbing and setting the necessary curbstone 
for said improvements. 

Cowplete specifications for each improve- 
ment can be seen on file at the office of G. H. 
Myers, City Clerk. The right is reserved to re- 
ject any and all proposals. 

Proposals to be addressed to G. H. Myers, 
City Clerk, marked (paving or curbing) bids. 
Form of bids will be furnished by City Clerk. 

C. A. BOXLEY, 
Chairman Street Commissioners, 


yorand Board of Aldermea of the Ci 
Savannah of bis ability, and that he has the 
necessary facili 1 with fficient 


th su 
the conditions of 
ided 


Steraca 
This scale 


J.1, THORNBURG, —_| Seemed for the 
* 22-3t City Engineer. 22-4t 






Bonds (to be approved by said Commission- 
ors) will be required for the full and faithful 
verformance of the contract. 

The right is reserved to reject 


any and all 


bids. 


Bids will be opened at the place above men 


tioned on said 20th day of June at 2 p. m. 


Dated Warwick, N. Y., June 3, 1891. 
W. A. HULSE. 
GRINNELL BURT, 
JAMES H. HOLLY, 
F. V. SANFORD, 
Water Commissioners. 

CALDWELL & GARRISON, 

Civil Engineers, 


Newburgh, N. Y. 2i-1t 


Notice to Bridge Builders. 


Sealed proposals, marked ‘* Proposals for St 
Martin Bridge,”’ will be by the 
County Commissioners of Stearns County, 
Minnesota, at the Office of the County Audi 
tor, St. Cloud, Minn, upto Monday, July 13, 
1891, at 3 o’clock Pp. M., for building and erect 
ing complete an iron highway bridge of one 
hundred and sixty (160) feet span, across Sauk 
River, in the town of St. Martin. 

Plans can be seen and specifications obtained 
from the County Auditor or Engineer. Bids 
will be received Sor substruction and super- 
struction separately or both together, A cer 
tifled check for two hundred ($200) dollars, 
payable to the order of the County Treasurer: 
must accompany cach bid as a guarantee that, 
if awarded the work, a satisfactory bond for 
one-fifth the amount of the bid will be given 
and contract entered into within five days 
from date of award. The right is reserved to 
accept that bid which is for the best interest of 
the county whether the lowest or not, and to 
reject all bids if desired. 

PAGE & SMITH, 
Engineers, St. Cloud, Minn. 





received 


Dated at St. Cloud this 6th day of June, 
1891. 
BARTH. PIRZ, 
EDWARD MILLER, 
JOSEPH SCHEELAR, 
24-3t Committee. 





Menominee Mich., Sewers. 


Sealed proposals will be received by the City 
Clerk of the city of Menominee, Michigan, un- 
til 12 o’clock noon, Monday, June 22, 1891, for 
furnishing materia] and building in the aggre- 
gate nine (9) miles of pipe sewer ranging in 
size from 8 inches to 36 inches in diameter. 
Plans of the above work may be seen, and 
specifications, blank forms of proposal, and 
bonds may be obtained of said City Clerk, or 
the Engineer, where any other desired informa - 
tion may be obtained. 

The proposals must be sealed, and indorsed 
“Proposal for Construction of Sewers,” and ad- 
dressed to the City Clerk of the city of Meno- 
minee, Michigan. 

No proposal will be entertained unless ac- 
companied by a certified check for the sum of 
$1,000. 

The City Council of the city of Menominee, 
Michigan, reserves the right to reject any or 
all bids. 

0. BURLINGAME, J. E., SOULTS, 

Engineer. City Clerk. 
Dated, Menominee, Mich., June 2, 1891. 





21-1¢ 


Cambridge, 0. Water-Works. 


Sealed proposals will be received by the Vil- 
lage Clerk of the Village of Cambridge, Guern- 
sey Co., O., until 7% o'clock Pp. M., July 15, 1891, 
for a first-elass system of water-works, said 
works to be operated on the rental pian. 

The works shall be a combination of the di- 
rect pumping and stand-pipe system, so called, 
and capable of being operated by either. 

The capaciiy of said works not to be leks 
than 2,000,000 U. S. gallons per day. 

For further particulars as to specifications 
etc., inquire of Village Clerk. 

The Village Council reserves the right to re- 
ject any or all bids. 


O. M. HOGE, 
City Engineer. 
CAMBRIDGE, O., June 6, 1891. 


[For other Proposdts see following page. 


JNO. 8, BLACK, 
Village Clerk. 
24-2t 
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Notice to Contractors. : .- | 
LACONIA, N, H.—SEWERAGE. 
Sealed proposals will be received until noon 
of Tuesday, June 23. 1891, by the Sewer Com- i 
mittee of Laconia, N. H., for the construction 


of sewers and subsoil drains in the village of 
Laconis, consisting, approximately, of 

4,410 lineal ft. of twelve (12)-in. vitrified sewer 
4.790 ten (10)-in. eo 
8,110 ” eight (8)-in. - - | 


The Majority of Steam Users lose Hundreds of Dollars by this Waste. 


Write a letter at once for full information, whioh 
will be cheerfully furnished by 
ation of proposals. 


Plans, profiles and details for the above work 


can be examined and specifications and blank “7 
forms obtained at the office of the Town Clerk, Ss BE ERLY STREET, 
Laconia, N. H., or of the Engineers, Waring, 


Chapman & Farquhar, Newport, R. I. 
Proposals must be sealed and addressed to 


39,127 " six (6)-in. - 
466 os ten (10)-in. cast-iron pipe 
300 = twelve (12)-in. “ - 
52 flush tanke. 
1 large tank. 
20 manholes, 

150 inspection or lampholes. Together with 
the necessary bends, branch connections, stop 
pers, etc . 

Proposals must be made on blank forms fur- 
nished by the Committee, and all legal formali- 
ties must be complied with to secure consider- 


BOSTON, MASsS. 


FOUR GREAT FEATURES 
BATT’) PATENT IMPROVED DITCREITUL 


Medal of Merit, American Institute, New York, 1863, 
Silver Medal and Diploma, Franklin Institute, 18¢s, 
Gold Medal, Mass. Charitable Mechanics Ase’n, 1800 


_——— O-—— 


the Committee, and be indorsed ‘‘ Proposals for ; 
Sewers,” and with the name of the person, firm 0 M C K t 4 T 
or corporation which makes the tender, end ne an an OS ons. 
be accompanied by a certified check for $1,000, 
payable to the order of the Town Treasurer. ® 
The Committee reserve the right to reject Holds the Load at any Point. 
any or all proposals. 
SAMUEL B. SMITH, 
ALMON J. FARRER, + 
romesrcueccy,  |HOists and Lowers the Load 
ALBURTUS 8. GORDON, 
NAT. J. EDGERLY, . e 
Sewer Committee. k th y th 
WARING, CHAPMAN & FARQUHAR, Quic er an afi 0 f 
Engineers, Newport, R. 1. 24-2 ss 
Hoist Made. 
Rockford, lll., Sewerage. Do not worry yourselves with imperfect Hoists 
SEALED PROPOSALS will be received in Th B K | E rth Write at once. Full information cheerfully fur 
pursuance of a certain ordinance passed on the e est olst on a ® ® 
first day of June, 1891, at the office of the City nished by 
Clerk until 3 p.m. on the 22d day of June, 1891, for $6 Star °° Tackle Blocks—Most lo I OC 
furnishing nm aterial and labor and constructing orttt ca durable eal Patent Hand Power The Boston and kport Block Co 
a public sewer on certain portions of Seminary, Pumps—Pumps water SOUIRENE Cree IES Pree 162 Commercial St., Boston, Mass. 
South Third, Catlin, Kast Seminary, Kishwau- | waa nc - 
kee and Gregory streets, with lateral branches | e 
on Catlin and Union streets, total length about Sewer Construction. 
7,700 lineal ft. ' 
Approximate quantities as follows: 
2,102 lineal ft. of 9-in. pipe. 
2,784 lineal ft. of 12-in. pipe. 
2,466 lineal ft. of 15-in. pipe. 
110 lineal ft. of 6-in. Ys. on 9-in. pipe. 
126 lineal ft, of 6-in. Ys. on 12-in. pipe. 
112 iineal ft. of 6-in. Ys. on 15-in. pipe. 
11 manholes 4 ft. in diameter at base. 
5 manholes 5 ft. in diameter at base. 
31 catch basins (more or less). 
Said work must be done in substantial com- 
pliance with the terms of said ordinance and 
the specifications for such improvements. 
Plans and specifications may be seen at the 
office of the City Engineer. Proposals must be 
accompanied with samplesof pipe and brick to 
be used, and acertified check on some respon- 
sible bank for $500, and payable to the order of 
the city of Rockford. 
Estimates will be issued monthly and will 
bear interest at the rate of 6 per cent. per an- 
num until paid, about April 1, 1892. 
The city reserves the right to reject any or 
all bids, or not to accept the lowest bid. 
Companies or firms bidding will give the in- 
dividual names as well as the names of the 
firm, with their addresses 
F. G. HOGLAND, City Clerk. 
D. C, DUNLAP, 
City Engineer and Supt. of Sewers. 
RocKFORD, June 5, 1891. 24-1t 


TONE AND DREDGING AT FLUSHING 
*? Bay, N. Y.—Engineer Office, U. S. Army, 
Room H 7, Army Building, 39 Whitehall 
Street, New York, N. Y., May 23, 1891.—Sealed 
proposals, in triplicate, for stone and dredging 
at Flushing Bay, N. Y.. will be received at this 
office until twelve (12) o'clock noon on Monday, 
June 22, 1891. ‘The attention of bidders. is in- 


vited to the Acts of Congress ae Feb. 26, | 
23, 


1885, and Feb. 23, 1887, Vol. page 332, and 
Vol. 24, page 414, Statutes at Large. Further 
information can be obtained at this office. Ap- 
plications should be indorsed onthe eprvelope 
“ Official Business.” D, C. HOUSTON, Colonel 
of Eagineers. 21-4 


U S. ENGINEER OFFICE, ARMY BULLD- 
* ing, New York, ae es 1891. Sealed 
proposals, in triplicate, will be received at this 
office until 12 o’clock noon, June 24, 1891, for 
the construction and delivery of one iron roof 
truss for torpedo shed at Sandy Hook, N. J. 
The attention of bidders is invited to acts of 
Congress approved Feb. 26, 1885, and Feb. 23, 
1887, vol. page 332, and vol. 24, page 414, 
iss "vol. ZY pane For specifications, blank 
forms, and all information, apply to the under- 
igned, G. L, GILLESPIE, Lieut.-Col. of En- 
ineers. 33 


MANITOWOC, WISCONSIN. 

, Sealed proposals for the building of se wersand 
appurtenances will be received until 80’clock 
Pp. M. June 17, 1891, at the office of the Board of 
Public Works of Manitowoc, Wisconsin. 

The work comprises the furnishing, laying 
and building the main and intercepting sewers, 
outfalis, manholes, flush tanks, etc., in the city 
of Manitowoc, Wisconsin, aceording to plans 
and specifications on file in the office of the 
Board of Public Works. 

The sewers are to be all of vitrified pipe and 

the approximate quantities required are: 

820 lineal feet 24-inch sewer pipe. 
on 20° ita 

3,160 “* 5 * . 


7990 “ “ os 
6420“ g os ss 
47 manholes; 4 flush tanks; 2 timber outfalls. 


Iron work for manholes and flush tanks are 
to be of approved design and manufacture, and 
bidders are requested to submit designs of the 
same, giving weight and prices. 

Each proposal must be signed with the full 
name of all persons interested therein, and 
must contain $500 in cash or a certified check 
good for that amount, which will be returned 
to the unsuccessful bidder when the contract is 
awarded. The successful bidder to give an 
approved boad of $10,000 for the faithful per- 
formance of the work. 

All proposals to be made upon the official 
blank form, which can be obtained from the 
City Clerk upon application. 

Proposals must be edadressed: 

Proposals for sewer construction, Board of 
Public Works, Manitowoc, Wisconsin. 

The right is reserved to reject any and all 
bids. 

By order of the Board of Public Works. 

ARTHUR REICHNRT, Clerk, 

June 3, 1891. Manitowoc, Wis. 
W. F. Goopuvs, Consulting Engineer, 

24-1t Milwaukee, Wis, 
(pFFICE OF U. S. LIGHT-HOUSE EN- 

gineer, Fourth District, Room 20, fourth 
floor, P. O. Buiding, Philadelphia, Pa., June 
6.1891. Sealed proposals will be received at 
this office until 12 o'clock, M. of Monday, the 
15th of June, 1891, for furnishing the materials 
and labor of all kinds necessary for building 
jetties of brush and stone at Absecon Light 
Station, New Jersey. Total length of jetties 
about 5009 ft. Specifications, forms of pro- 
posals and other information may be obtained 
on application to this office, where maps of the 
1 y may be seen. The right is reserved to 
reject any or all bids, and to waive any defects. 
F. A. MAHAN, Captain of Engineers, U.S.A., 
Engineer 4th L. H. District. 2-lt, 


WILMINGTON, DELAWARE. 


Notice to Sewer Contractors. | pyaar oues 


SEALED PROPOSALS for the construction of 
approximately 6,400 feet of stone and brick sew_ 
ers and 1,800 feet of pipe sewers and appurten. 
ances will be received at the office of “The 
Board of Directors of the Street and Sewer 
Department” up to 7:39 o'clock p m, June 30, 
1891. Plans can be seen at the office of the en- 
gineer in charge of sewers, and forms of pro- 
posal, contract and specifications will be sent 
to those desiring them. All bids must be made | 
upon the blank for n furnished by the engineer: 
A certified check for $500 will be required to 
accompany each prcposal and a bond for not 
less than one-third of his total bid will be re- | 
quired of thesuccessful bidder. The Board re- | 
serves the right to increase or diminish the | 
quantities bid for or to reject any or all bids. 
The internal diameters of the sewers run from 
2feet 9 inches to 9 feet, and some other par- 
ticulars are approximately as follows: 


Cu. yds. Cu. yds. Cu. yds. 
excava- brick stone 
Length. tion. masonry. ‘masonry. 
3,326 feet 4,956 875 
Lae. 2,930 466 
336“ 266 190 565 
196 “ 520 85 435 
540 * 2,700 200 1,970 





1,729 1,569 18” to 8” pipe. 
a i. CHALKLEY HATTON, 
Engineer in Charge of Sewers. 
Dated June 10, 1891. 24-3t 


Our prices for BACK NUMBERS 
are as follows : 

Current year, 12 cents. 

For each preceding year add 2 
cents. This makes the numbers for 
1887 worth 20 cents each ; for 1882, 
worth 30 cents each, and for 1877 
worth 40 cents each. 

For complete volumes the prices 
are : 

Current volume, $5. 

For each preceding year add 50 
cents, ' 

This makes 1887 at $6, 1883 at $7, 
1879 at $8. 

ENGINERING News, 

Tribune Building, New York. 
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PRICE $1.00. 


The Cleaning and Sewerage ° 


Cities. 


SEWERAGH—SEWAGE DISPOSAL— 


STREET CLEANING. 
R. BAUMEISTER. 


FPRICH $2.50. 


For sale by ENGINEERING News Publishing 








